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^yjj Lt^J^^t : j_Jai ^jLJI J^^t 


__a JSj ,,.pj__i1 3 _ -i n m ,___ l-jI__J- Lui- 

d_<J__ ___« a 3 ^ a ■ n_3 <LqJS L j ' » a '<_-—<■'" 4_o K 11 
5j_ >" <. r< ia C*jJ-2j Jj-*J tf ij-t-il t-ic r%-=- 

Sni,^ 1 __S jjJjjj-s-JW J\J-^uJt [Tjc ia j_-t_Uj 

LijjjJa «.L*LtJlj 4i .n^Ldll j-_-=- ^JJI <__*_„ ^JLaJi 

— »J,I 4 __ j 1 1- (jf rii; Jtj____Ji 4jj , 3j_j_L_c, 

Lpej _;jJl <U'I ^tJUJI I jl^j ijjL-iij^l 
_^jjj___> -hj__---l JjL«j (^jJI 43jw*-ll <_tL__j^l 
1jL_>- U-L^jj L_Ji 5j ^rV*i l,lj <___.jj-__JI Sj_<__.__JI 
. ^jL^j j_J- __J) |*jj oju L-jj mJoUjj 

4JJ_i ___jL_j 4--*-J _-_> u-Jjil ^;-» LiLA jjAj 

___ e __-j i? __.'^! 3____l1_J| ^jI-l,, ^ l j_jj i3l j— »J1 
(^yi— _r— i-»L_JI 4___l±__JI sLX-i_jL3 _fjjj i4^jJu_JI 
J-_Jj 5 St-iLi aj ____-_-,>__) jj^a _>JL_Jl ,*_ < da\j-2 L__ 
3^i__j . , . . jrtJjJj_>4j j| ( jjj__Lc f.\ ■) tf j _jLl__1jj 
^ 4___jUJ1 3L_j-_>J1 f ft -' ^ ^ __!' J---> (SjJ_jv jJjl 
^jL>J( (j>--ri ( *Ji_-_>- .___ ojj-)) ^jJUJ) __>>■ j i'i -V- a 

JjjL—i (j— Jl 4__d,l 3 jrinilrt U 4l___-^-lj i_>Jj-_ — J\j 
jjj_3 j_t)j_s. _>_. I gljljLj. -.«■J.iCr.. i tjjt »1 -ftl*JI 5 U^' 1 J ^ 11 -.^* 

•* \ " J uLGIaji. d__) : mjj— ) 


i*J>___Jl _JI ij J>> S_)j_*__lin 
L_j,j__j 4- J -ilj_-)l 4jjJ_u_% 

jU>1 f L-^J _/-! ! _ i A--___i 


,4j___i_t1 4j1j__»___j 4jI_L>4 " £U*y__| 


p"*. I jX 1] A .., la 


^l^i Ulj 4 — a l_J__JI ^jjL-jJ J"l ■"■j _jj — o — c . .^"m 4 _>^Jj ____ — __1 4j1 

j^jLfc_Ljj jljjL*".! 4____J__J1 J |^oJLnJ1 _jT ' nj? I_'l_Uj (tLjj^-L-Jlj oLjj__LjJ1j 
,j__. ■ i -^* pfl J }/L_ (,L_1j__: ^ n-i <i i~ V "J-aK 4_i_aj-___ 3Jl,->- j ~i o j 1 
__)L__il <i~uL>. <_-vjJ1 j ii i n"i ___j___j . 4_ljjJ__ij j_-. _M JjjoiJ pgrtll 

L____«j lJo^S LJ j, r » „~ -^j l^" . <t~ ^-lll 2_3j_*II "LjjJilT _jljjl_»- _).___. I _\__ 

' * ''"^ ^ * ' ""** ' <-_^L_jj i4_c_ I _i-T-i (jjjJl («JLjJI r^j d ^ jrt l jT j. i*~u Jl _)_*_! 
lj_» (_9 Ji)l___l L_j__-j _^1__-L_ J--J .4jL__, jj-a (jjj II |j_il (j-^-CJ V _$_JI 

.:>___J jjSJI 

-Jj "i i»U _>-->Jl ^jLj_<s j___. (jjJ-j-JI ^jL_-___3 jlj-_~ _ya (-JjJjJU Jjjj _J 
(4jjj___JI 4jjlj>- t^-Cj-l ((«J-Jl jT I^J- 1 ^SjtJjjC: Lljj j-o S*^ 4 -J t Ul) _J_L_aj 
j—^—J 1 >f i^ i 1 i * i ^ LJ j ■ »■ _j \ i l-w . 4__ j-__jjj 3j j > 4— j_ I t^r» | _J^ J 1 ' 
-____! j_fc (jjjJI <iJ 1 ' I ^ £-sj i4j_~ __Jl__j 4_l_. (j^nt J r<JL»JI j ■**' _)l j m-J1 
JL«_JI L-li_,_,- ijttJUJI i_JI_ ___) L_j_»-j »J>J j-u__lj 4-oL__yi L2jL-a_- oLd_>_) 

.jLicl J_J jjj_v ^_b U j_>Jl uS-*-' 

* * * 

'ii-jjj tjjLJI ^_jjIj_sJI (. Lj_4_a t*JLc t _j ■! j i ajt (j^jj <__JjJJ _>_>j— c j__j 

-_ijj l-Lj i-_j__J__J1 4__j__J,l -_l j i uL--ul sLu S-_L__1 ___) 3_oj__>Jt S A ... 
(^cJjJLjj 4 ii riilrtTLj (___!j___,l ^lj-Jl («J>-jj JL~i-->Jlj 4-Jj-j_>JLi (j--jLj i£-_->1j 

£_yi .._Jj-_>._'| 4-JJj__JI 3jl lf*L_>JI ___1 1 J_»> J_i L__i _)-_ _j__olj_SJ Idlj liltl ____ 

j_lc. * Ij-Jl j^Jj-Jj jj tn m ___) L__~ -|_*Ja_i .... 4__iL__ij __jjSj^j (jji-j --jI J I 

J!>4 ti nil ____. __JjJ,l Jjjjj l_u- ___j .4___ui_JI ___ jl (<JjJI ___ f> .-.^-^"t I 

ijj___J1 4 j 1 >o J^-l (j_a ,<J_J1j 4____j-_i_J I _jrU rj-;!--! ^JI i" ~1 -'1 (___-__- 

_J_t£_a_j if <__-1j_JI t*JLcj "_i_Li__j>L_JI ^Ljj_x__ll [cJLc ~J____J _^L_i___Jl 
cJ-jj c_i__ t 4jinLmVl ^jJjJI (j-« ____i__j| ___ll formalism 4jjj-__J1 

__ji__1 ja (j_j hi> oj ____JL_- j_i Lo J_Li 3__i___>L__ (____i_JI (_j i H i 11 l__U_j_ I 
Lj-jj_c. i LaLsJ Ljj-u_ __jLjj j iill (_-UJ1 -c_l___T __,* -v. i4lj L m"j 4___u J_j injj 

. (j^ijtt.! __ ijt 1l LULi (jj_ Lj~l_jjj 

_ii3cJ,lj 5_a jjil 3jj___b b>5j _IJ__ jjJL-jJI 1 ■~ i t j _ 3 ^.M _jL__JI jj___JI 1 j-* (___ jSjj (*) 
*\£j-hX\ <j_j___J L^L>JLi_a _jj_3_-j t " ^ ^ 4_l-_u_JI ^jl oLul 11 L___i| ' i j > _l j f.(j l ■ ..^ Nl 1 ^ . . .UH 
. [(jLi_>-j_JLl] ajI j . nl ' »i _j__-Lu (jjj __j1miM (j-_-Jl IjjI ^-i-lj _J iJjj-3-jJI ^j'--* ' " ' t f J 


q±_w>j_U-1 jj. 


^u^i\ *L_UI j_-j (J 1 > s-„„U ^bSJI l___ i>LUil _uL___i j__L Jliu_{- 

^j-Lua^aJI 3 ii i nlnll jj-iiU. j_s _^___U Jt ____J>L ijtjjjlj 4 i~t ■ nl i"t11 jrLi _jL__llj 
j—--> jL-j . _; j jj __J I L_gJ_t_>__~jj 4 ilrti 1 1 _^_L-u| 1 1 t Vi j_6J ijj-i-jil L_s_i____j 
__jL___J1 4jjJ_J . J-jJI _._JoLjjJ1 (jU ?t,l J---J ___ 3jL-»JI 4jj ii _j \~t il,1 
j_« _>.L_jf ' J_~uj JbljJju L_t_vjj -_>L_j jcj 4jjj_3 <_jj_.jj_. Lj t t__j (—1)1 
_-fi1jJl oJIjjI Jj,.,_,-,„"J SjjJij l_kj__j__>. <___ __aj i<±tjj— ->Jl ,J____ll ,j___l 

j__bj <4J_— sL-jJJ — j i j ^ A 1jj__ul__ 1 ^ / ^ i , i i ~*C T t ij_bj . £-_l__jJ1j 

J fl 4 )^ *mIj_J1 j_J_C _---C _jj jL"U 1 -L«J ~ 1 ' _? _jl__-_JI 4 jjU'i _jj 

,<__j__J1 ___> 4jjjj__JI . JjjbJI J_>_ l^^jji U*,a _ (__._) >!__.-•. p_JLc j_i_ 

. J< OJ j-<5 JU JJ 

■ - a __ic Jl_L_j j___L__U f__U >l_j_ ^-JL_j (_)L__i 1 j_fc (jL_ I j___ 
, c_aj_JI 4jjj_l_J! Jj— j 4-__4__ 3j______ jJuj ^__I I 4J_JL_jj 5 "_■ ~. ^L__L_la 

Jj-_-i _,._ -,.Sj ujL__JI |j_a> _ys lj_j_j_sr _______ _L j_*L_-=j __JjII _L_j 

<___ _4_ J j > _^j i4jjj i^TI 4_ijL_II j_i_j ^jj_Jljformalization 4jjj___JI 

jLj__J 1j_j-JyUj 4___)jj _JJjj . ^cjjIj—JIj 4 j j i ii i 1 1 ^Ljj_i_j __..__■ LjjJI (j__il 

ii_-ljj_L_J1 p ^ * f 1 3_Li__-ulj t L^_i_ __L__J (j 4jjj___J| ^jl_> ' J 1 *< ^**- (j^Lc_ ' ■< 
l___j .4jjL_JI L_j_j__ _il j . 1 1 (__■ (j_J_u L__ j<_j___>JI (_Jl__jyi LiiLc, (_J] 

|jL_ (___ 4_q_=Jl 4_J__J__JI jjjLjJl J__-l ((__)l_^j jLll _>_JJj"i>) _)__> (j_Jj 

J-j-aJIj 4j__>JI 4__JL iJjbt-* J!Uj jL__'I «__il__JI jl Jj-SJI j < -i j '<* t ^-jL_.<JI 

JJJ _rU LjJj__J_!1 _,_} -_-5-_J __J_- '_r-Llj J fl1lj (____LjjJI (>j__-_j ^__*JI _>AjJj-— 
_jLj_i__ LjjJ I 4_j ^J-a J L a (j_-JJ i_,<j i ii^L—JI f«JL-J1 __jj_ju ____ i_Jj_j_i_i1 _v-—»JI 
_La___ j4__jL_ 4_-Ju 4jJj_ , 1 ^jL-^LuI __3 jJL-tl __a___jJ LJL--. 5___J,I 4jjj___J1 
_Jj jj__11 ^ isjjJI L_S_4J CUj-tJ i_ii___' IjJLa ___ilj_J1 _-)ljJ1 J _Jj_— J-LI ,_>-->J! 
__JI _;_jj 4jj_j_JI :j-__ S - , 1 __lj 4JL4-JI (-3 u t>»tfj Li4_a JS J od'.a j-JLJI 

_dj___il (J-—J1 jLL>| ^Lp-l o"-^ ^-j.lo'i i n"> L_jjju _ j"'ilj< il 4jj 1>i ill j l4jj 1>i "11 
j_jJI 4-)j_. j-4— i I ji L_j . Luljj_>. 4j_) jiij-i _;jJlj i-uj_t_JI 4_l_i __jj_k.[ _;jJ1 

J__*J j-js _)i i J-4J i L_t,Lc i-jL-_j __3 1 i« a l_L_tJ ^.SJ __j "i i n i J ___- L j_i___J I 

. 4__C JM-J1 


__1jj___i (__j_jL__jI -_>-j_a 4Jl i< ^_1j I j_J I " 4___j__l_l » i_j L" l_i i"j i ~h _Jj j_ u 
JSJ 4-Lc __, -Lc V J—j >j 4__1j i4_-_^jjL.j (oJ-JI 5 ij'^ ^ 4^L__<: 

L^ljjJaj ____ t (<J_Jl 4..._ ,„ Irtj jf fil-.IL> _______J__JL ^ it n L— » rt_j_4 

* * * 

__3JLgj j-jJ_ .JjLill <jL___ LL-^^j-ojJ 4_U _itj-_-__'l <j__ 4__jj_U V ^j-Jj 

t4, ii nrl ii II _J3 jl j-LJI __£ (j^-i r<f> -r"itl J-J-- l5J-^JI J-_jJ- (_J1 ~ — ' J-~-' ^* - * - 
_J1 g-l "l Tfc-> -_L!jJ ; -a_L_J^ 3. „ __J.fl (j_o 5 n J a -. J Ljic -jjjp r_.gj »j J'- ;~j 

1 ■> JL fJj U_uj J^-"- 1 - r*J UJL>. d»- 3 _J-*-^J , <L<i g ti"i j 4j<Jj-9 (__- j\j_ij__ll 

(__J- Lj J_L_Ll t_) nl r „ fj ~Li_3j] Lj jU ■> - 3__jJ_C <_jl j-~ 4_o_^j_jJI i___^|j_o ___! 

__-— j1 J-— *J t j (j___1j_^JLi _AJ_jjjJj i^l W"i - -Jll ^j______a_i i<L__uL___aj 4__— -J_3j 

|»Lal -t-L___j_Jlj ■ i j ■ *- *" II (J_a Jjj_- (jUI _V° <J-° -'l (_j '"■"' ^l L*i_" 4__jL_JI 

(j i J _JJ 3jL__ij4j 3jjj___- 4__j t_u___T 4__L_a jji__lj_i_ 4_____u ___>j ._jjL__M 
__Ui ._jjl__JI ^Lu? Sjj-~--l J-Cl-Cj __<J t (_-__«J,l _il_i_J1 (___< 4_jjj_*JI l_ujl < >i ■ _ 

_jj___va ^^Li-I 1_U- J-T J t-j l__JjII _)T 4__i_-!>La L_jj__j V il gjJ>U -Lj! 
L-lj-C 1__ (j-^J ^4. JJj-iJ! 5j 1 i n 1 1 d_I_-j ___C Jaii^jj t__1jJl __ic 

4J j-_i_ J^ii )(-JU11 4J-sjj_>. __Lc Vj ^cwUJt 4__uj_i. __Lc V <4J Jj_?-j V 

*i jt" 1 1 j-J 1 _ * - -■ l* a : ^j_l*o jj 1 4jl_i_— 
4_.L._,*i II 4_j_L*j U _)J .«^-jjIjSJI» -t IUi^>-~ d___s.j_ ^__ LlLi Ljj___lj jJ-j 

4_j__v-t _-l_ SJJJJ. (jJd^lj-o ___ U rMI 3Jl__.j __JI jL-"i _vo 4_jjj___1 

JL_J_i i__"l mi JJ_l__J 4\_LJJ_*JI __L_-jJL1 _-_ ~T 1 1-1 l__tl I j-* J->0 I ilt TJ 3jJ___>.j 

pL^jil t4_a_j1j_J1 cL_j\j__tl .Ajl-iSJI cLj\_j__J1 ir<__JI ^Ljj-l- :^__l jS-I *Lj\j-_ _yC 

2 jl .^iSJI 4." i j-l-,) 3_lij__)I ___ 4jLc * Laj VI __i*_4J i4jjj__i Ljj_jT _L_j .4^j__SJI 
|_a i t-i r _u tj .<(jl_L_La>) __— *j 4_jJ-j_V 4_J_T Jj 4^_j_J_>_l „ jt _-_> __~tl « fft-J I jSJ 1 n 
4_J_ (J-J-ll _J_L_JJ L_Jj-_J Hr*_j1j_M ^tiI-__L_L1 ___C tLil^l _)l lj__ ___ JLSj 

, Lj_L,'n_-4j «quantity 

_n_~ J___ J-bl in"'i j<Jj ioj_>jjM JS _va jj-a^l 1 ijlgj i tj_ij__ Lj j~---j JjILjj 
jf a j J .M - 4____»J| 3JjJ___J1 c-jLa-IU^U yr_>--l< J>L-il _-^ J 

__3 i3j__5 Jj_ iL__ _j_j L^_____*jj t L_jL__Ji IJ-A Ljj j-_-^j __l!l - 4 j a ,n\a\\ 


j-J-J l*n U" ni I 4_Jl J 1 >i ii i j . _),-i ifi V "tl j j r ^-jj-jJI (^jLait 4_»-j_jo _jjJl_- 
dljJĔ CjUI 'i"r 'i ...1 -_a n__La-l l-wit,! ijji j_4 JSJ i l_4J,L_<) 1_1j ^J-C. J-jL" a 
n__b _ Ij Lj-jjj-^ - j_>-^ jl ' "I — t_?jjj '^^ _,—■ ij--' CjLa-iU;^ o * jt 
i,^~nljXtln _)1 ,~„K I g"f1J _J'*' 

,_9 j_* Lc-o jJ-_1 1 1 jl$_>-j L__3j LLo i—iLSUI I ju_ (jj «j < ti I jl_J 

>L__.IjJ _>J-vj Jj_L--_Ji JL-3_j>J1 I J_$J J-«Lij . ,i__>. j__->j -_iLl__' ~t!j->-J 
(jj__J1 Ja 1 »1 j| ___, -__ljj_jJ1 4__-L__l"J1 4". ' j _l j <_■- 1 I 1 11 1 Lj_jaL_jj 
J jL*i " t nVI i_jj___> 1 ^t-^La=-»J 4__j~i_a __-j1__ _-jJ I 4_j_i__J I ___ij ' (jJj 1 « - 1 1 

f-JL___ -5___t_j_i_Jlj d^-j. i >- 1 l lj u ^j _ gi"i H j (___a_>__Ln jj__*___Jlj 

u_____L (j-T. ,i, M oL-J ^JlII - -__j____- U «U f^-a 4j itVdl oLj-t-oLjjJl 
,-j «, r _jry n ■_ 4__s J-^1_-j LLUj i3L_i_>JI _-_. i_j__'l jjj _>__. ~-_1JlJ - jJL 

j J '" • - 1. 1 jLU^l (_yj-J .OjL_____>JI ___9 ^Ij-JI jj_ ,jj_ rjJj-J-l <-J.iVl 

,<-J — ^J-L*JI 4_j1£ ^I.U - Ju_4_L i4_i__jJl __ i J , i_o L jJJ jl~ 1 11 1 £j___w| 

J____T __i— j_3 _L<_-_.- . -1 — __JL_J1 ^_jl - — J j-_jjj 3j__sL_JI 4.«_al_3- <jL->J 

jljj. j__4__-I . j 4______L_t| ^ ,„ 51 (j-^j 1 ...T g_* '(lU^ - *i VA) 

* . 1 1 __J| .-.i . .utwii ________ ^jj___J ,(\<W< - \<\-A) ^lj-b.l 

J___j __.lj_-j-i __jl__-_- 4_«__>.j.3 ___) !_«—<* _dlj______ _ 1 jjjjJo (j__ -__Ajj__JI 

__-t (j- 1 !^ • (j-)j---__J I _jj__Jl ol jij kiis^ ___! j_^ia j u(oLj_»LjjJI Jj-uo^» 

<i ~< ~-J '_tj-_ < ?t ir-'> J_«J 4(j-»J t l lj _-jl___JI jj-J-JI J-- Jj-1 . > » - II 

(j-ujjj j L " . f . 1 f j 1 ,-_J I £ I J <a r ,__>! , 1 j <i r e Lj j H jL " . . f fl 4_jjLj S j-_a 

-_Uj__JI 4 1 "<Lll (_JI (( ( *__j|j__JI 4 n f„l'q» jojJl. Sj __J- 5 n ,„\^\\ p ... ^l 
j_<j -_jj !_____ 4 o ^t, _j ijt 11 J j 8 ! < i" 11 4Jl .(j__jJUjl U^JJ L r 1 ---' ^-*^-j-Jj 
_ru _)jL__J1 j jjL-e-a-l -L-L-Sl-i ___S>J _1 4_______1_3 ______ 1 jUl 

--___ Jj_3 _-jJlj oL^L__j^lj j-ji-Jl urt-j ^_u__JI ^jTjj if*-*Jlj 4-_'f l lii1l 

. ~i jj ■ 1 1 I ^ j.ljjl, 4_i j_t_q j- Liii t 4j J 
51f nl 1 iil oL^ " 1 ' L_JL j*V J_Jl (j7->-j_ (jl -— -— a_ V . , .(jL_ _vaj J-*J ij-°J 

_L>! (j_4 <j : . j . " l_ > -J I L__a^_>J '5j__)jll L_tjjj_-*_ -L__l_-j t -__ij__jJ,1 4_jj__J,l ^tJLc 

(jj-ll! ^Jl-U (___ (j__j___J1 jJLJI »1 S.jJ - 1j j4_j_»j_»JI -LaLn r (U 2____jj islj-il 
dli,,!,,, H (-.li^ i*l -blj_JI j-La"9 . C7 Jj-*Jl t_tj---^ 3-_-ljJ| Sj1__>JIj S_UJL_*J1 


pHl j<l l a A...la 


ili a i <"J i<CLa-wj5 LiijK" ^J i Lar*. j^-jjhjJJ <_sLSJI Ijut jLjji-L 3jj*C in< 

4-«jJL>JUj 4 j i XjJ. I Sjjj^aJI "Jl^j ^j-jtJ (j^>- — j j ij « j^-lc. — j o [>j--~ 
J^H^ jt j_^jjj jt joJjJI ^ ,4 - jt->" ..M in nj 

pJLiJI ^ 2 j ^|I«M 4-J-^Lililj <jr-Ji*j\ J j<^~tij ^ Ult 5 <i . oL-^j^JoL 

.4jjjJl!I S^LtJI ^j <J/3 La ^JJ Uj|j 4JJt LiaSj 



jjSL^j i(Jj»_«JI 1 *> _ t _L>. jLi _J_-_lj <Uj _■ 3__>_ 
^Li>.VI)) (j^SLu (j „_ , n*i^-3 <_jL_. __J| 4Jj___>i_i _j-JI 

4_5_|JJ ^i_JI _£_Lj-4 j i ^ " , ,i L~ Lajj U^- jUil 1 
_)1 __j-->- 'I jj-L.jittLaj el j if»Vl ____j _ys ___)_)___ I 
L_gJj5__-_> 1 J L- > J (jt _-lc 3j-L_l j.,t t " i » 5 ii niiiiU 

_ya _______ L_._ij ._fjLJ,l dL_L_ ___. L^j 4___L>JI 

*i_3j___il -__l____- _j_. __j_l____j | ju_ *lj___ 

-JJj _jL_i ___sjj - (jLL-Ul ___ - L___j '______ 

L-l Jjj (Jj__JL __j! J-3 f JjJI I-Li- (jl J>*ijj (»'jJ' 

.__»___! I lj__ i__=>U. 
6-° LL__tjJ_) j-ij <__£. (j1j_ t l (jT ___1 

3 A . =] !__->■ jjj „-, ,,m VI ___ 4-L_l jJl a_-j_ f l 

____, (j? _JJj t jL__ "Ujt *U_ [a_s_>_il 

_____ i3__ij-_i 1 l -x_jl_ __- _j___jjl 3_j_'l i__M_- 
- _4_bj__ ^JjJI ___. 3 ,,. __>UiL_J1 _____ 

(J- ^jlS JJ* — O J-" i_i -—^-"M- 4_3jL_II l_jL_____l __3 ( + J 

■ _Ui_ ,[...] J___l Ijj- __L- _rt_____= _rt_-__3 __j _?U.I 

(____ ■ £_ " * II _,_, 3. 'al ,ul __t L*jJ 

(_,_- lJ .1 jjju j-i-T La___ji jL-l iM I (_L_,j__l _1 __ 3> J_— — j 
^ \j^A4 jjJ ^pJlj (...) i_jL_l -____ljJl ____! jj__sVl L~i 

L-IjIt aj (__) ■ _ ■ ■■ ■"■'■ ___JJ aj (j_a 1 j « j _-»— ii_ll_SJI _)_- 

.[_,L^__Jj] _j__L ' 


_-. ^jjl _____ 1( a_Jl _J, 
4j_^a (J__c_j t _Ljj_j— __J 1 4__l__> 
l_J_a__ , a__ji ■ , rt .U Sjj___ 

«j_L_l ^44—1 (jt jJLJl 


(OjDIjSJI ___!_ 


_l Oj>5 - j ^ tH __>_! ,,.U ^Lji-JI . .1 ,,,<rnj _j-_jJI L-4J J_- j? 

JjJj°J .jj iU _"jlj-^ t*La1 J* ' M.a _£jLo (jjj (j__ ^*^ Cj J t jLJ I J oL^ijJL^UI 
4_L_jIj J JL>» (_,-- j_L _£ jJI ^J*JI *_J < (j— - I JjJ__ 3 t4__J_>- cjIjjj 
jj_«J <jl VI, L-jL- j-jJ ,JL*_1 1j__ 4__Jjj (^SJj ■ JlJ ' ■■ o J-_-- Ij-J—j 
jJJjL- j_j__ L__sjj V) ,4__>_- j-__T Jl__>- jLi ^j t,__J J__JI (j_j__J.I 

L<)-,— ^J-Joj JuaJ i I i Jf j_s Julj ^J jtg n lf (j - '(_--iLiiJI jLjj-iJI ^cj J-_ i _Jc 

_jjL- _J. 4_*j_l 4_ojji __»_ ,_j] ___aj i3jjjJIj ___J1 Jj__- Jjj La __aj 
(jjs ^j-jKJI ^l_____._'1 4j| :4^!Vjj Jj-uo J- -•____, I _J_ _L-JI j_J J _«j fd 

__)L_i___)L_jJIj (j__J1 Jj j q j_i 4 j , ,i -M j- j 1 1 J I (j-a« -J 5_Jjjj__JI 4jjL_JJ (jJJ 
"i _l H «Jl 4_i__-L_l _>_. 4_l_-j_JJ 4_^__-j^}| _d_J C_L i l_L__J _-*_j-I_J , J-J-j -Jlj 
5j_aLiil j~jj jl _Jj , mrll (j - 1 1 (j_aL->JI jL_«_l Lll j___j La-4 iLL-i 4 i i n-ca 

4____kjJI 4jt-_— 4jj_xI1 jO-Jj-l. _L_jLl J-—-J __jjj| kj1j-L_J_> *_l _ii_ £_J i^_£JjJ 

• JJ— VI _i_ ,j_JjjJ _jiL_1 _ _Jj5 4— _ _j___jj (__;jJ I (___ _)L__j 

j-_-j ^JjUM -Ll j Jj i-at ______aj i_>L__J1 1 j_s (j-« tj_j_j-_ L__L__> (jl 

L— — — jf Jj i_____ — jL_j — l_LjjJ| (___ (j— jJ (4jjjj___ _H-JJj 4_ijJ — — — H 

JjL__ ___ Jl __Lj—__l 9j i^_j1j_JI J-jj-j— !j 4 j i i ii Ut 4jj-__ oLl__<1__i( 

^L— i al t _/UJ t (j j I jjJ I (j_a ^j-i—j . _jt <)j.-g_*J\j (. L.^^1 \ J (JJ-— I J— J^ La J_i 
L_fj_>. J__I . Lvj->— - ^'''J 4jjJ__J1 a j-_ J__ ■ *t^ ^*' L_U_ t_j__J1 (j-a J— -"-M 
JjjLi (___ Cjjj_3-f 4_U___« l^J__ t^ia^. i___,ljj (jJji-JI ^L _i j _-- J 
4j (j_L V _J-_ J-v 0-^*1 _r- J-a-JI W_j-fj Jjju ^-Jl ^-jljSJI — LjLSL a 

jl___Jl jj*j ijLLJI I j__ ^Js __-» LjJjj-a J^-ljJI (j— <j_j j«J _ jLj « j — > (j_ 

__?_L_i_- £-4 *L___J_Jl (_Jjl_j_ja ^jL___) ti»lj__, (j-a jJ__f i4_j__ 1 1 *i i*i,j __; jJI 
JM-i- (j-* i4_j_-_jjJ_i *J__ijji_j i La.rt > 4 l_> t *ii L I _<j_4 J_- ^__La ^V .*L_j_jJ_J1 
, 4j I ^.i 1 1 ^jls (j^-Jj - ^J*^ _' < ^* ^Luj 4_j-i______j _jVLe_a __J_ 4Jjj_L— r>- 

L^JLc 4-li__i_ ^JjJI ^_S_-t _pJI _;_Lit :"_.L_jJ1 4jL_. l%____ JS* -«-j-_! 

^-■ ' l "t lj Uj^AJ jT __- (__jj Paradeigma ^LjjjJI Jj_'^I ;jj_.L. a^uS Paradigm ^jIjLJI (*) 
— j-l— t <(jt Ljj iu-— il j— =LtH ,_jj (_jjLijyi (j^j— li ^jjjs— I («jjIjLJU jjj__LIj .pattern ^ 

—JjJ. 1 . ■_j_J (_;_il _jjj__l j_jl . "— I -Lijjjs "ijSjJLa (_Ji f jij —Jjjlj 'j^i-J^ 1 (jT* — jij—j _— b o-*! jrt^ 


\ ! Q ~ " 


(Jlj * *1J 4jJJJ-i__ J*_f___3J_Jj ^ LiJj* imU _t____JI ( Kl*l ^--iJ LoLaj 4-^_L_ 

jjJi__-j — Jj " intl (jjj_>J^ Jl_>. jJL— *-j ____J 4 i ii 0*1 ____jJI (_— Sj i_j__«— « 

(O-ijJI ___- t pJj_l _)j J__»_ l___bj . -_1~ 3, 1 «inn a 4 m t o 4-l.i ,»]_ «_£_,L_a» 
"ijj__J 1jJ_~_-o i A_3j_j_aJJ djj__j <L-ji _j_j_5sj i4jjj___Jl 4__ilj_fc- __a 
. joJLaJI j_£— J _il j— — J I L___*j — _i_ _J j i ntil _jt ^j,U" i gj 

"ii _ iU L-iLJ <_J <__Jj J-__u *_-j_t_aJJ *i____l_- (__J1 |___ J_ _;_.jj _J _j_-iu _U 

_►___ I ti iii i_____ILi J "s i*ii "" L_>_J _j -_!_______) LL_ j! _-*i-__. i _ '"ijj.ljjl 

. L^j ^__>Jl c^i-bLic. ___ _|_^jj_»_ Lj _>Ji i' in Jlj__ 



^jL-JI _jL___jU lsjL__JI __!jjVI ji (£>-___[ -JIjj^! j- common sense _Jj "< _ll (____! (*) 

p - lU» __) __>_■ L_JjJ .Ujj__>.i ___JI __J __j_L-_- _JjJ -i-ljj-litj _)_C1J i_S__l _ljj-__Jj 

ut-dj l m i 1 ,I - gn\\ 4j jIj_j :_1j1mi1 I _-_>_l ii 1 \AV ioj_il__l i4jjj_J1 <_i)l _4-j_ jjl___JI ■_ * , ..I 

._sl__ __1_J1 ji_ Ljj jiL-J,! fljVlj cjljj-jj-il __-*_- -__ij_-JI Jl t ■ -_-! <___ Jit-j) 

__li__m)( _____ __Sj lt _)L_JI lj__ __) Jjjjje-a jjJj jsjJaJ - jjJl-_—_J1 __! Ljj— -1 _-_-" _1 Unall 

. [_L_* j_il] Uj— L 


^ -L> jT 'J * cr^ I— ^ 

^ ,4_ijL___« 4_J__._ jlbj (jj^j ijl£o 4_J J*^ (j_j_L_ 

____T _Lu i«^___jl _ys» I^j-Jjjj-T Jljw-i ^-IjJ-- ^jljJI 
_y- (jJ UU i<_j|j__>_tl ___>-! (jL __a__JI _y_, L-.jjiT J_3 
:l-jJ _JI lj_J_a _g E-wU _jL__* .^**^ «Pan __L *L_jT 
L_jj_Li __-sj i Jj___>-Ij CjLiLAJI -_£-T ^jj <i "n (jb 

i ^ j * * l L i ^ ^ f t-\ ^ ^ (j__J i4_t^_j Tl < - 1, * i^- _s ^ ^ 

_J _______ ^-jJLj -i-Jj^-^J lJ- Cr^ Jj 

jjs . i J 1j - K .tu __j_j___JI j|j___^Lt ■■■- 

_-_-) Jlj J | O^JlHj^ £_— — — — I .^gLLnj ^ . iit 

j _UI ,„Vl ___ (____! _u ,.,n ^JL-JI j_i Hades ^jU (*) 
lj^jlhj-^j --iij-^. iSj-j-» j' ~ >*j < ___-jj_-.yi 
_,i 1(J _L_iVl aj ■ ,., i_M>jjj jj (-__ Cerberus 

jlj_UI J_-t JjL- Ijij ijjujU _,lnnill (_JL_JI __ll j_jJjJI l__5jJ 

Oskar SeytTert, The : j_fc_.l ,gi _ Vj <__ i;L-.tj jt <■ ,\<- 
Dictionary of Classical Mythology, Reiigion, 
Literature ,and Art. Gremercy Books, New York, 
.LjUj.j-11. 1995. 

ji ___->L_j .__bL_-ll_! ^jlj-Jli i j .^iU «Ul o_, Pan jL (**) 

~ Q ^ I 1 j_- ^ rt ' ■' ■ U-J-— i (__J y**! II g^UI 4_t__l_ _)J^J _ j nl rn lj_- 
Ji-a L-SjL-ll jjjj _] '[ JJJ __|JJ_*_JI '-LJI _)i __ll OjLirl H(_]L __L1_3J> 

. [_,L_> jLu-. - I -Jl j <Uj_-)1 . JU__JI 4jl 4_____L L_ ^-^ 1 


3A l-U-j ijj ,^i 1^1 t* - L_1» 

ii_lj___j_____- ^ 4___j^__JI 


.r>L__lf (jf JjJ-iSJI <-i__J_J ^U"(r fif j(J (jjjJI i(tjUJ1 _>£ L_jJL_»J1 jjLU-U C___j (L-ILi- 

4_L_uly__Lll ^ j « j >i j (4____^L_JI _j lj___>l_> (j-u-ij , I j 1 1 LcL«__j>.I (jLi> j__J 

■ Jjjs (jja |juf ojjj Lo 4_)jj_L 4_llj- 4-lc.j (*4^L__ iJalj_L_j ____ (j__jL_J1 
(_^J_-lL-jL _Lg-iil '^_i>-^ L_jJ ^(j^J-*! J-*-" -L»Jj Jt--u 

(~r'll *S LA_L__jI _j— J (4_J____'I (jjd JjJutJI IjLds 1>_J («J .(J-(Jj_jl_i1j_L_ (*Jj-^J I nuj 

j-Jojislj-jJs t__j_>-fj . I » j o -^. I g jlr _jl (jl £__u_!_J («J __!>! (_jJ— ' ^ JL i> J -" y — 

( ^L_Lo _ LULc (jj jjJ^ . nC- ci_aj jj <! _j_Jj i( iul_ j^j__ __3 Oj--l ul 

4__-isL_- _Jj-_J 3Lj__ 4_s3 (jfj i(Jj-i-f oLLjL-Tjj-. L___ IjjJlj" j ui A\ (jl (__j_>- 
j__u icjl <i j ( ii -k ___ i j Li-1 Juj SjjJI 4j __Jl__jj JL_J_ (jjj j j 4jJ Laf S,<ul_ jjU"d 

.4a__)Ljj ^LjjiJI _n_1 j_3 (jlj («JLJI ^S_-J j>1j__ _M _,f «^«w» "il _jjjj_L_j_i 
j __jj_>.j ^4jj__J| L___^Lij_a_j _j "** " *" J- 1 ^_pL j.(.^Lj __jtf :_jjjjcLi_i_ Jl_-i 

, L^-Li) cL-___ I L_- _)jj_u_T : ^L__i_J __!_. u_JJ>-| 

r-juLo (JljjJs ('oa-it^ l_L_> J^Lj .(jLkj^L ' "'J * '"' J iIJl~ _}j t "i i »1 (_£jjl <" 1 

L _jj____ (j_3 4__vl it-S "ill _jj -(oiSLj ^jjd Jjf ^**-^ _j-tti_jj___«Jj u^i .O^L-^LjJL 
4jj ( _ j 1 1 i f U"i.<n 4_i_p-jJ1 _iijL_i,l (sJ_k Jjjsli ( I j_* Aj» (_ -1 _nl Ls _)L_.j__u :4_LljjJ| 

Li-lj JJjf (_jSJ ^jU" r nT L_0 (^jL_wa__ L_Jj_l . ((S_______0 (-i-t |*f . 3L______J_S _)_l 

(_-jK iiill jl ril_lj (OJJ_*J L-L->.jJj (^"Jl (.T_-w|j (jjjjl r_j_r^__]| jjc p j"j J 1 J 
(j__*_Jl C-cJlJ jjx, ___aj_A jja (tJ—L-l 1 (!■>-> 1 jjl _>5L4J j*j-3 (jj_ r_____jlj 

. Jj! («J -((^l^J^I (jC | jLaj» («__JL_-| jLi-0 . ">J J-- 1 - t (Jr^t Jlj f I 11 |"|J 

"'»' ' -t __d_C-«l .^i"i riij ' ^ -j -*-j "II _J J_>.j i__j1j-____j_l Iju r___all| rt, l (S JluC 
__j_5J SjIjjS !>L) lji-_>lj (C4__J iS-L- CjljjLita Lv» Ijj^Lili (___J 4J_uja l__3jj CjIju- 
Ll (jLtJ__Jj '^SJJ (JT^ (_^l L-lLj^^L-w.l oj^jj ^J^ 1 J^ _A? • < -»LiI_j-V1 _jJ-J 

.((4j___3 t f _>.L_> jf JLU_ 4i»Jj (_$j_JJ 4j|» jjJjij rttJjTn n , o ,j_3^JL IjloLsJ 

(__5J njl ijIj-i (jjyil _ljj' ^j- 1 ^ r^j-* ^ lS>=h lS^" '"'11 Lethe ^JlA (*) 

_3, -J.> rti^ ((_,!,___, ,_L_ 

ijjt Ltjlj-I i4j nUII J-Ji^JI Ol Ji f T-i ~ J JJU _JJ*J-i (JjjjjjI ^jJjC ijjjJI ^jjaill J-jJo (JjjJI Sj jJI 

i-Sjjj, ,JL>. .3jijj_iJl lijjll ^ _j->.jJ_ IjjjlH rLj-__JI (jl JL_jj .j-j^^jS^ jIiLL-I 

4 jij n" m.Uj oj__>L»ll LgjljjU" Jt >L_i_i ,3j jJI aj-__ _Jj-J lJ-j-"^ j-iijjj-a ^-3 i_jL___J | | JL* ,ji=jj_j 

.[j__».j_ai] j^lLjl. 


(jj>_> •-— *u-l (j-— > t*^ _j t5 tli^i t_i —____■ J_»-1» ^vL5La cJ___l 

1 i"i i i(r~ (j_o _j|j_l jrla I V " i n a i- 7 Jjl__*__JI _9JJ-—> (j_. 4 t j t \n II JJ-C J i mi i [j*-J 
Ijlj .2jJ-S dL---1 (_L_ jJej iii II I j^Jj ij_j_i1 j_£j [«J (j| i L_Jj_i__ j*jitliiij LJjjs 
.__J jj-Jl Ju Jlaj jjJ_- J~* ^<hL>- ' L_SjL*j- ___. 4jj* --»-> I _)U ^__Jj-±_-l 
^LjjI p 1 l ,» ij .-_. i^jjjjI *ij a (_,_) CjIJj La-U-g LLLu Lcj *q j»ji— Jl _->1ju J__J 
Ljjjjio p$ is*it\ . 4___ijjL_J 3_ijj___ £jj-_) __J| ^1« _>U _|ilj__J1 < rtt miII L-JjjjM" j'fl 

jjLki^l _j^« .11 jT _l ioLjJI jl _ T J__JI jt .-.i _ <t jjj_^Tj ■__" _ j 

, jj , - , 1 * L_j .__LJlj_l li_-_--bj ijoJl__ll J-AjJk. jl L-JjLljJlj 4_J^-_JI 4__llljJU 

LLl__ 4 ii Ml jL__l (_*---■- : Lb _____-, ___J| 4Jj_J! (__b La__f. Ujj-S j---L- j_4 _Uij 
(^-IjI Oj_j___jj .4 a a ( nl l (j_d Cjjj_*J J_3 ___J -__j l o_- J ,l jj \.%\\ jj .jjinrnitM 

.« JLp- U Llu_ J*_j L_i jjj» iM__i ( rtji^T jl __JJ ^j_jui 

jLolj-JJ .*_---- J-Tjj t"n _!__! S____5tlJ| 1) J__. (tj j <i 1 iO ___ 1 1 J_Lij» _-JJ J_>. __L_=t1j 

_L___f _jjju j_* (^^U _-_-lj J- ; J--J-1 _-1j f*_— 11 — IjJ^ _<i" '"j ' L«-4 Ljjlj__i. 

jj__*_jj jjjjjSJIj i-_*jjjL-j Li_jL_. . 4j_l_-j j__ tSn- n J_L_JI jL_- I jjt __£ij . j_t_Jjj 
jLju 1 jj mK"h n'i j_J JJJl=- j_. C— rtJ 4__j ,-o,Ju_ ,j;j|j__JI j*ji_ll jl (_-!>> i JUjLLi _>£ 
_1iL_.L__kJ| J____j .^_^__j 1 -J j«_^_l |<^__wL-_j iL— a jj-_______,l __,_jlj I j-^JJ 

jjj _-__>- __J) Li__j- jjl4-0---.l J <l t J i2jjj_L__JI ^i_C__jj t5 'ji j"i tt OjAjLc, _h_ <_jj^I 
>t(Lijd 4__jJj-L LtAJj (jl I 0 jK<i i 5jj_ijJI _jlj_Vl 0 JlA J_l- t-aj -j»LjJ 

.«SJ_____ (j5/l I iU (j-~Jrt ______>! ^tu "(^-jIj)) (___jLs-t ____ 

J_JL___a_i (jj^M.gj _ j i 1 :. J| ^___»_L_>JI JLiwjJl l_^jf i lj-J-> (jj_*__L_ La__T» 

,___tj > l_J| 3j_j mJI j-^-Ij Ijl-> uP 8 J-*-^ ^ 0-^ '< i L___1 c_jj_>. tjjj (^jIjls! 
(_i_JI (jl Ljil I •*. t ..~<\ jl3_3 :c_---j jLLwJJ 4__La 4_oLv j_ _t__d_. jj_l ILjl__ _jjl>. 

[.jjj-iJI ^L-O-J ________ (j_CJ (^L__J_ Ijjt ^-l_j_c ^^I.Ia JjS____v- "_? .JjL-hlj _JL_-,J 

jt (_] lj_-____ul. ((Ljjj4__ Jjj L-jLai 111 i-ijl i iti l-v J---- (j-*j Lal i4jj_l__jj >i_,-_Si 

jl (jj-CJI^ jJ-l jJI jt mj-l_ a Ijlj tcj . _jJl__- jJI l—a _-t-3jl _— -J Sjj-lo 1 V "1 1 nl 
^cjjj dlLa L^_La J_T t_j__ljl __JI p ' " ^dj ti 1 n"> (jl |<M_i___i I 0 A j*\ jl 4 t j it_ll 

jjJlj*. jj--i (j__ i 1- !-- jTL i(i j (ii"]|j j__i__>JL Jt miiji _)lj-___l _-_-_- ^—L: J-i -d),-*-^ 
j__ i4j1jl_J1 (__£) .4j 4j__L>J| j-_|j_J| _£j[ i(j_|j_5JI I _ jg 1 11 i _j__j_'l ___J 5jj tjita 
Cj 1 Jj 1 ( ,j^~l Ij _)_a__J I Jjo I jj jlj . 4j»j_3j O Ij j » _yi 4f!J I m ~« « 4_j_T (j___-s_a -L_y 


|T_lj|_i_JI Ka...ia 


_-JJ J_L_>- -yU- j__ Jj__j i K <i i ii ji_n bj , - x *' J-* J- l ---j --*U9 J >-'' jj^?-' 

d ^ -L 1, 1 Jjj_a__J| j_ - j - ..t I ' Uj U I Jj_L>o ^sj La jL__j__u .J---^ J--~- *L_1j-> 
j-__- lJ-ui jL id.g-r r-.ici 3_j_L___ J-_uiJ jVlj .3jjL*__A _><-lj! _-~~q _-J] _il_G_«_7lj 
5j1jV 4 1 _o "»-ja I JJt (jnjT ijjjjIjj-C-Ijjjj L j«L_. , __)lj-a__9 _;! Mj 1_$__J ■ 5 I -i "^ " 

- jj^-^JI 4___j tjL^ jJI j-_j -_JL £_)ljJI -_j| *gr~-' (_L> Jj-aJI jL___jVI 

, pjrtJjui,l _L1j-___ll __1_- 1 i hc 1 j»La| _-jj-J _ -L$-JI j-_j ___-L 
jJ__»_-J Ij ■* 1 jj M t~i ^t- 1 (jVI . JjjL- JuoT JlL- Jj___ 4jI ^(_-rl>4 J-_es ij____l)) 
j_Cj j-Jj ' 1 j ■ - ^ ' j_ilj__JI (jljSj-j-_jJ t <i jj-ili^l jjl ______ LaLc. (_ri---J j-Lei 

__J| 4__,ii;1Li Ui .J___- 4_-jLtl j-Jj L__»-jjj_JJ *Lj-i_Jlj Jj t L fij<t1 ^L-_-_l 

__J| l-j-JK-j 2Lcjj__j_o ■■ I j ■'■■* __JI L-Jij j>-Uj Vj 3 ■ 7-" * _-j_ _-jJI (3_L=-jJI 
JjjjJI 0____J-~U t }__- -Lj-Ij J-ljV j-Lei -M t ij * '"1 jJ r«J L-iL- ((j____i i__jL_- 
.U" _1_ j Jj____-JI j j i-i"t ____t 4jj_*___j ____L ___9j i(jj_a Vl ___) tj-» _-J -»j 

.«_)_! 1 j <ii h _-__j-*i -JjJjj jj-a^JI f*j---t U__L__i 

eLjJI (J_i_jJjlj jl jjj j» l_1_jjL_J «LiIj ... J-—ljJI dj))j ^eJLsJI ^jjjj (j_j JLjjjsj L JL_ 

jl ((jjjL-JI j mi iU L^jI ^J ^ jt i ,i J__- (j» 4i Lj . jj___ ji jj_ (jjj ___>. jl J j --u)l 

,<( L^jlc 4 in jrtTl (»-)_*■) Jj__. -^it-wr n"t (jlj SjJ_-.ljJI i-jut ^ lj_jL__ 
_ji_ ~-J (j-JI _jJ-Ll (jl» J J r? J 1 iJJ-jJ J_ J "l_j nl _-jf J-L.1J ^ _ Jl__Ij (*L5 

.(("JUJUjJI (j_lj_JL (____-_ jjLa L^j^J (J__>JI " ';«■■■ jjLs t___aj__lb 

.__J_L_J __LJjjj j» C__lj _)) -M Jjl_j r«J -J___-jLa _>£_! ioj___i_il Jl_J 
.<<4j-4__ r«J La 4_)jJI <i_>.j ____ j-4 l__k)) l_J_5 

j<j_jI L_JL_- Sl jut jj-~-_ lJLl^» jLjLJs _j u ^~ j> n ^j- *L_____ (^_j____JI _--jjl 

(<:Lj-_jjL_ - rl j^jJl 3jJ-__JI i<L__J_sljjl Sj__i)l ^__Ij fl _. <jMLaZ __JL_3Lj i jj-lj_»J 

(f«J (j-«J LgJ 4-U-)jJI ajJ-u-Jlj -jljjJI ju- «_>— _iljj| 5j-C_JI Ltl _____u*l. L__-S 
djj__v jj _U L_t) J£ j-d) I ju_ (J-lJ I . _J LtJjiJ L I j__ J___-jj j t (jja jj-4 1 e-jj-i -' 
.nS jjjt>.| JJJ ^l j-teJ (_J jJI Uil ^(jj/JjsjjSJI) (j-ekU-LiJt jj^' ,J J ' n rt"l j C_^-JI 
^jjjj (;____! jLa .__) _jjJL__. 4___-^_4J I nilm 0 i l_L4 jj rriri* JjL_-f ( __JJ--_)) JL-J 

( __J| -_j____JL, j_J ; Lj_>.jJj_ljJI SjijI jJI j-C- _1 ^___ jjj (__jt_j_L_JI _j-<u SjjLJI 

jf ^Ljj-jJJI (__- 4 J r ii /ljJt J_v3-I jj- jJl_I ^J^iJ (j_lJe)__ C_--rj -L>-JJ V (_--*- jJj J I 
ĕ____^L_Jl j_i UjjJ ijjS jjj_-I <4J JJLlL U__ jjJU j_i J__J .(((j_lj__-UJ.1 (__Lu_.LljJ1 

- L^jjjlj- 1 j! -l1"ju -J- 1 __U_l_) i^Ljj_t__Lj Laj-__- ___y_-___ jL^ I il . c^ja <L__lLL_ ^ 


_>__ 2_L_-lj -_»,-Cj .j 4__JI J_>-t Vj) f I j __i_-La __!1 hr>J-^' (jr* ~ (ij 

5_Lj^ __JJ 4---*-lj uj-- _)' u^ 4 . ^o- 5 ] 4__SL__-« La .(j_--T r-i-^ _-1J L^lj__>.l (jlSLo] 

. -_l__UJ1 JaUAl j iuj^l _t__«__ , l _>__ liLp.1 £-<*-u_l L__ jJj jjjB» ij_£_i_Jl _-_ 4-i_Ljt* 
__A .-_i_»-__J1 __LA (j-a ni^II J-L4J _3Jj__j_ Laj___: jt ^j_ j-aSil (jj_-J (j. tj^- 4 ^ (J - * 
1 4~ i nlj, (j! jt iSjiijO (j__ (___ __fju 1_J ^J 1 _~M rrtLj -_Jj_t _)_-«-> _ (jL_ __l!l _____ 
JL_ (j-__tajj__L4Jj __tl n*inVt (jjsj i LoLhj L____j__fcja j_-_ I (jj i jt_S ^ !>-Jj__ __3J ( _ ill-wJ 
j^ic ____ (^tsL-JI ^ jolr (jj-ag- ~ i j jj^Ljj-ill _)_t I _J U_a cjil i^-y i"ij 

<l___sj L_ 4_iL>L- (<_$J (___ (J3___jsj V j«4jI . I j i » ^j-j jjjj (JiJ-* t -*4 1<L . 
i4_jjj_>. 2_____> j_^j__ cujL_ Lujj ; Li->L_ L__j___j ___t___lj3 3jj___i _ys ,jj___jj__4j_ 

.r(4_flj_La 4jJ} 4_jJl (j-J-t (jSUj 1-U__JL_- J__j1jjJ iSjialjLa LLiajji] 
,«?(__!__. ___3 CjIjjJI (jjjj _ IjU,» . (j___^l_u J ___*__jl J-3 ___)! Ijj 

^iil ^& i _jL__LjJI VJ _v_Jj3 <£b_-l ^Uj *_, 1,ljV.t (jl JjL>4 l_T 

flj_4> 4___LjJ (jj _JJj_-__j'q ._Ljj_4-_II _Jrulj_3j ^UL_L-La _>_. J-J_*J _)I d_ij__v ^jU" , „*i 

\j\ :oM ----- L> (j___i _|j_c.Vlj oLl___L_>JI JL__j JL_ Sk 4_l (___«_>-. o-Jj i3j___1 
jL__»j_J| _jlj .£_____) Jj_Uj t( j_* jJI ^ -_____.lj S j__a l_J jLLal ___£ ju__u (*4_l!1 (jl 
,«4____-!1 aJLA (_--i L_-b-f L__j1 Lil .3jX_t-1 a_u- 4_3_ JuSLj ___ _l _u_u V 

(jfCJ .(jU-JI 3_l__ j -iLi__.1) I j_p-t -1 __y -J ._ L l__U _U-JL c. j_. i jl_!» 

JL__ j_3 _jJj__j __jj Jj-aJI (j-U_jl ~ -J— -<* 1i_— -!j J"JLjj V --- i4 ?, l i iij j->4 i_-J->- __i_ 

(«_! L-4-S/ (L^j 3_j___jll cjLh^Lj-II (j» ^<_i jJI (__£ t 4_J_3l _, it.^j sL>-L__a __a .4_jj 

^Oi^-^-" (j>-JI tjr^ (jA^b J^- _-"L_l (JJ--I (^ Jj- 1 _JjJ1 <U>-i c-^J VI _|j_j___! 

l*Lj_J__b ^Lj-UiLjjJlj (J^ '11 (--_> i\_S-_____U __U__J| 4__JJJ j*JJ_- -_ij_) i>>-i- jL_Lfl 

LjtJA"*- Cj1_uj1 i Lg-JJ ' J ^j" J " (jjj (j-a d ' — — 2jJI (__S Lj_)-_U J->-S* JjL-J d jLn1 
5JL>- (C^-l (J-Lij .4jjj__j S^j_-_>a 4jjj____ V -JjLm __1J Jll.-J 4ii__ <_ajj_- __j\__« (j>3 
I^jT (_jLi___LJI ___i___^| . Ij^j (-iij_-_J (jl _J_ (j-a LjjJ--- Uic LcjL (j__ 4jV ((j,----!' 
jj-4-J__a _>__ <i__L___a t __i__JL>. __i__jL_- j-a J___fl Jj _ru_a f__J_ _;t £-a _J_o______3 ^ 

.frLjj__!1 _JJ d_____]L L-l .j__1jJLj _j-ujj Jl___1 _;t __iL^LjjJJ j_u («J __II_JLj oj-u 

jJL_i_! ^ "*' J_ii («J (jl i"jL___£_JI __35j___U p I ■ ■ _)t |jjl_-_j- ^ jj^ r -_>L J_a__ 
HUj_L_J,I (jl 1_____jS'| L__C (3jjJl _ - j jUj t(j_ajj|j (jlSJLl eU_uia 1i^a_T__1 _<__ .^J*"i.U 
l_jj_- J_LJJ__J1 (j-Uj -_1Jj-~ J-»J (<J _)-J---t_i Lg-et, V V " r r 1 1 (jl j--4J (^l 4_ii__lJ| 3 Joj-jJI 

. «J___j ^j^JLi. 3_ij__Lj 5 - . , L L_j|j Jj iljLaJSJL 


|_— j|£&JI * " Iq 


JjL_j _]_•-! (j^ij ^. i n "m f L_j_j__Jl jj Jj-^j J-fc» j_jL_. ^-_sj_>J ___c*J_>L_ 
l_jL±j_3LjjJ1 _____ LiJiL-u^ Ju^jjj jl LjjJc. i(_^j-ajj_L"l^ (jjjliiii!! jj_L_I L_o____>-'i 

. ((-"-__ IjJL l^li- oL__.LjjJI L^oS ^Ly; ^^ltl \^,„n\ 4___j_i]| j-C (-2 

L_ijLt^JI L___T j_-ju jl s-?. LLU j_. ^__jjl __lc -^jJl ^j ^--cj ^i-M» 

Jj_-~ l-_J->J1 __j_ _j_sj_i_j (jl j--*-! j • Laj_3J I '*ij-'~-- jj^J ___J (j_/J_»Jlj 

jjj n1«,j _* ^3 i jl_L_Jl La-ij jl i3j_j_»J1 -_jL_uj _Lo (j^tj II jt VI i(*i»JI ' ' 
_y.-_.-jl Jj->e-« (*i*JI jU j j*N„ . u ,,3 "( i uJ jjj_i-T ,-i^_J.I <— a___l ^ij-ui 4_4J Jju 4jl 
4__T jT iCjljj-~J1 JjjjJo (j£, jLoL-T _"j-_j Jj-J_Lj 4j?J ij-J-ojJt — jj j-a Lo »(__ i~u 1 
_>., H I"m jf jSLaJ t- Ji J *C .»lj i -L JI 4 jlf «t-^a^a (jl— d_1 j-a j____H *(____ 

^ajM-^ J^J"- J-* Laj L_J_"jLi_JI 3j_alj-a i5j_alj-LI ^Jut L_ufeL_- __!. 4jjjj__ i— flj i n t jj3 

l_1_Jj1 jl j— «-Vl _-_) La J_" (l_Lcjj (j-o _£Ju6» II ^J-j-lojLj (_) JU_ 

CiijJI^ jL_LlVlj ___>-L_-.Vl J_*j _____>- 1jjJ__uj (__SJ j i intl j^i nij _ J _,L-J1 
jT Imii n i? j_»_j LLdc __i-±-J (_SJJI JjjJ-JI J_oVl l-IjLj.1 t-.l ____> ____• .^-jjLLI 

L_J jj-jj _| i^jLjj-jJsj ^_CjLj___>Ljj -_J1 __JT Lcj Lj_j_jtj j! _£j_>-Vlj ._j_t____j 

.((>Lj_) L-J-M t i nj jijlll LtJ_ - Jj_L_fc_Jl e_>-J _____ ~ 

:__JL_J1 j_-r i tl __lc ^j-J-Lj ji 3jj____u j__ _Vl ij;^-^- _— _L__ i _______->> c_-_- 

ijj_j3jJI 4__=JL_J, (4^j____il LoLw jj_ _-j o __JL__-JI c__jJ1 ___j Lj__c___Lj 

. L^J J^uL^J (_^l (_$______ i_jl_l_jJ_U |*l J "r"( h iLj I--, L _i _ (Sj-*-i _--JI ^_^L_l_jJU 

CjJ_>-j J_aJ ,_gjj___ i^ljj*-L_j J_— * *4 i ii ii't j__ _$jJI (jU ;t I 4-9__._u l__, 1 j j mi! 
j_Jj i3_LsJJ 3uJjVl ij""^^J o^-->^ — _j_-ajj^ :4-jjJlJ,1 l_3j\__j___j-a ^Ljj_i_JI 
.«J-i-JI jjJ£, jiLal J_->jU 4L__ I^iiijiiIj L^Jjl_us jj-o _'l JjJ-5 J_* (j-i—ll 

t___tl _-jij ' (J-0 J J_L<1 J_-) J!_A fll_L_3__ L_4_jJ_£_l) 1 L__j___J 4_>.J-I__ t"lfllU| |j_L-«-4 

. «frLj<_r. L^j- 1 iJj----J (__jsL__-1JI jj-JI _____ 3_>-j-__a 

^ l"l <1J i(J_Jjj_L<lJ__ Jj-fl -Jj__t-0 L_-j) __J_ jjl)) I J_J_fl (J_l__-J-3 1 JJ-* Ll-L-L- 

| j^lUj . |j_4 J<^ Jjuj .t*-) l__L___|jJ LjjLj JjL_LO ^__J_^L___ jjJ-i-_U _-_>. 

"J^_g___J J->-lj lS-J—^ < ^- < - j lJ>^_ _j * j *'J l-LL "i__J j-T (j-j-JT ij-!l___JI _i)j i nlj *q 

.((^^jL___l ___ |ju_ j<_jj_>.I J_s 

LjJ J 1 , ~, , J (__-_ lj_-_l ^^lIU.^ id^jJUI _jLjj_jJI ,__ -jjJLLll -I_J_I ,___; 4_a_i.ljjJI (*) 

. [_> Lo-w^^-I I ] Ijji-i 


jtLgjl . l>jl I ~ C.1 ___} 1j_4 j-iLj IjO (J^*. I I I '_L>-T>> (>* «*_J 

|jj 1 ncj <<___ (___j_*_a _' "Lu-iLji VI (->ji-Jl _-- _^j_*_J( _j_T l_J L_C tjjJfrl i n" j 

JL-j-SM (_h**jlj it" i l l jo^jJ! _jji- jj- 3 n I" ■> n (j^U-i 11 1 _tl _>_j»_ (jLS" 

(jjs £jj _--J i(*a__l J-JI __-j-Kj t\\ ^jl*" L^jJ , (*■__*_ VI 1 ju_ ___ j_A--_ 4_jjJl_»_' 

liIIj , 4__)j__JL L^jJLaju j»ji_JI j-^lj ii>jL)U 4jJjV! _*tJIj_JI Jjl>. jj*-_ j»jl*JI 

lj-*-**-_ ___J _____■ ■ 5 ^ ^ , _-jLcj _-J.lT (jj_ (j- 4 -____Jj\a L#J *t-_____l JLq_lVl 
(J^-HJi _>--<y (^jJil j»J--- (^lc (jSJj *L-___slj 4-jj___JI _)_a 4 m « a Ljj>-j| 

i^i tj rtll l_oj_>. L_jj__ _-J_L ^Jjt -*- =k -l 4J_i '■***' n ^ 'Lo L l j l " i 1j_>j_>.T ^(LgjJ 

.<.___T___^__i u_ 

< ii/C (jSJj i4_)jj_~ pHI -**--_ 5_L_JI ___» JT i ii j I j ■ --itl jl_L Cjj__> (ji__j| 3 

>lS L__gj_ 4_>jjJ_ (j_~ j_Juj 4_jjl1I i _1 I" ___ dj-pLJ _-j-_ _)l ^ 4.1 
4_L_1_ jj__-_a (jjs ^Jj t~ a j_s L*i I JLl > _-J»*> (jl ( _ r -r J i(j\*- 1 J—_ (jLk-T)) __1_ 
_£jL_a ___c Jjj*JJ i<_-lj_J1 Kj'>l < vj*- (jf L -^j--j u' U--*--**- 1 ^ _i fr -M (jjij -4_3j_Jtl 

(jLuVI (j_iL__uf v l- _;jLlU - j__ L-_l mi"^! <-__ , . ■ j -*- ' *jj * _- k "h"i 4__j___-i 

JloJ . Igj ^ljc Oj-_Tlj_j Ci aUir _JfT->JI (_JJ_ jJLa _>SJ i4_jU_a 4_ajjj_>o CjI jU« oj 

(_____ ljlj_oj Ijl j_4j i L____uLj 4^Ljj__JI ,*j_*Jl _) ii i nT 4__Ll_<_ SjLcI __JJ o-_i_ 

j»L>r iii 'i_ T _5-iLlL1 l_L1_ _,_9 j_t_ , LaLu 3j_--___u_j- l_3jjJ_j J_l_L_JIj J_j_1_JI 

.-pjjj _j j-Xsj '-' jLl_ d_______a ( .11^1') __)l _L__j L^jL-j __a L_T _---*- Jj^ljjj 

(_*j__-_i L^jl _;T i(Jj_J (j_a {^_Cjj_i_-T L-^ :4jjjj_3 _;jI_l_ L^jT (j_- r*i£jJI _-L- I j_- 
ijIjj _)T (j-Lu ^__~_ _;f __I1 Lgia Cjl j i ^ L_J1 __JJ L_tj__T 4_j__L__i j^^LLa __L_ 

j_a L- 4_<_j (JljJ Vj (4_>-jJ.I (Jlj-l (j>i ^ j i»il a a tL_L_L__ 4____jj jl L_j_i_i 

j_l«jj ((^j-iLiil L_LLi ___c pL*jj_J1 r-jjJiLijj Jj-uj- i_|L>JI 4__l±__j . 1j_4 (j_i Tj--i 
jj_J _)T (j£-jJ 4_LjJ1 (<___ V .4 t ij- Ljj JLcljJj SjJJ-S J-a--- 3 jLgJJ _>__J l___v>- _)--. 

.(( I_u_ (jji jJ-Tl Ljjjj_s 
.((^iii.ilrtlL |ju_ J£^ ^jic. La _j__!j (___i_ljj)) 
_-j_>.T (_;_L_fl jJ_i_ Lu| Ijlj_». 5 . 11 n ijJI 3juJ_>J1 _rulj_J1 .___ ((jjj- L__-» 
- j AU 2_j_jL_J1 :4— _aj_4__ _JjLj_a L_j_j_j_i L_> La I ojj jj t4_i____L_ - » ■ <L Cil_ 
(jl__- (___ (t(____ JS") ___sj_4__I1 *(_)l-*_)Jij o-*^' -^iM *-° eO-* (jT (jLSL-i) 

.(((^ji-T _?-Ll- 4j___jj i(4_C- (jjJo JjL-a V) i_i_J1 ( (L* 


p_Gl9_.ll **■■•'■> 


, 1 t j <t ->. _j_>jJI jJ__ ^l____A_ > l j<u}A__, jjJI __J-- -__>J, ' I J~* (jrls- 3 ijj 
___JL__ij < _jj_j_- j -t-jj " -y 11 (jL_i . L y _ * 1 ^ li_J 1 j_4i iUiVq _j__J_i_^1j_t_i 

. <($L_U_ ' , ' ' '»**'' ^ Oj l-"il -fl (_£-— tl LflJ» . <— ___>L_-lj _JJ_*_l__6 Oj Irl I 

.^___JJ 1_ijjL>_ij 1 <ij c-j-i 1j__ ___. N. Bohr jjj jljj ^jk.ll ^LJI _$!;)> 

_>_->JI __JJ |jjf £->-jJ («Uii ,____Lj j_*j j-d_j 1( j o *1 U J-3-U (jl 4-_jl__ jLS (j-SJj 

__L«T j_>. |j__ j»L__! Jj ." i « j jU i-4_jj i " «1 ___JI (j^jL-JLt ,_-*"-=-■ jf -__Jj-_.- * ii t 1 
___">L__JI cjjj-a- <tju_J 4^lj___-j . Lgj_) jj < -<j"i'l jUtj ___J1 _-_-L-_J1 e.1jj Ltuia 
-___j_j .__ljJJI (j_- ____.__. _jy>- JLa La ___ I _i___j . l__iT ______sjj ___11 -m.* t,An\\ 

j ) ^i_______J _ i t f j_ uj J | L^____-__ J_U _"ll "<J ty-UI (jj I Jjj— — _ _>C j_ie_-_J (j I 

.JL>JI <Lt_L±__j . Ljj ___t__jjj ~j '_aLj ____5_li___>_-i JL__i_jjL VI L_ * __- _j_____i 
JS j-Jj .(jj-jjLj j All ._ljT _i.lt:_-j ij.-yt j_>Jl <_JJ_ J-ja.--^ 4 _ ,mjL__J1 _Ij! 

jX. _,o) i^l ____»_ . J____ !1 __JJ -__-jt *Laj_>J.I 4 j*,ttl JJJ-J cJ-LJ __jJ1 JJ.T^tt 
. J__JI J-t-U jL_*l} 5-__J ___-_ 1 j_* .*L___ , | __*-ljJ _>£■ Ijj Jtjl LUj_te___s j_a1j 
___JI Cjlj jj "~11j _1J_L_>J1 Jj^. l__j1j (jJjJa -iLtej] j-L~t lj-_-M __J__j>) 
_£_Jl I j__ j/ul j o 5 rt irt l lj__4_lJ ^tj _jJjJ_Jt -_U_i j-dJj-a _--"*■ (j^Jj 'J^ L^-O-Sl 
L__j__Jl_____I ___J1 4jjj__J1 _-tj__*l _jf Ij-j-lt (dj_atjJ1 _-j__j _jj Jlajj .i>jj\j>_f 

.u<_-j_— Ll jaL__j ___- i jSjX-_ L^L-ul i L>.jJj r," nijit VtjJj (_j._1jj Lo ___j__* jja 

v((Sj_u IjLaj» j i ij-itt J_)L Cjjj_- __jj_j 
.juLajil L_C1j4 jjjj tjulj-itl jjj jL-Lcl S_iLc1 __1_- _-JjVl 3jJ__-JI ___j__j] 

j__4J "Luj-a *L__JL>. JL__f _yi .3j_L>Jl _yi "J^J-" IJ 1 -^ (*^»J^ (jt LijIj ___3jj-j| Jl_J 

_;_._j-c L_jI j rim jt ___4j ^jLII __JJ J___j L^laj (__!_<__' ^l Lj ;__,->. jj 5Jj^-__j 

"_UJl>J1 <-J_JI _____ J_u jtJ .^LiijAJ ___u_jj J-a_*Ji — tj__ ^jj — ____ Jj i4__j-__- 

jj__.f L_jl j~ r l jj-_>- _-_J1 -_$_LjII __Jj JjUj Lo __jL Jj .j^IjJI i3j_i__-JI 

. L__L_ _T 4-u_ jj-J jl t iijf I i-ljJ (jl _>SUj ^_-j-j (jjl j-a l n«" jjS ^Ij 4j>L__ 

.«^_j*iU'^ 1j__ J__» JjL_ JL__ 
jj-IjJLj d___jjL__j _j U* i.l _____ ____j_-j <jj__-Lj Jjl ..."»■■ .__i)jJt 4__>-j _____)) 

jj___J1 jj___ __!t Lcjaju jjj (jL_* J__ . J___!l *4K_-<i L^jI J_s (jl i(_-_l_j\-u_JI 

Jj SJL>J1 .JJj^ jJ_J_ j_u ,_! _J_iI ^tjjUll jLill (iD j-ll r- 5 ^ 1 

i V/M i , , , i j^J_Jl * t^S ^ A .JJ^JLjtJ *U_i____fl L___J___I! (J)___-lJ_il | j_jJ__JL-_J ( i ^ -* I 


'i_i_>9_ 

5 j 7 . T I _.j_»-j jLuj L__jL__' 3_LJ-1->JI -JiL__J| Cj\ taia (_?.-_-,! _J (j-L* Lt^J----' pJUJI 
j__ 4jj_jj jj] (j-Lj U j-JJ _j_*J Ji^irtllj i(4jj____J| i^-lLija ^ JlscJL-ijJ _-jJI) *i*SMJll 
. « Ljj)/-^ 1 aU )a (j$J jjj iJJjJI jj- ^J-y 3 ( jU i »j ^Jjlj-JI i^oJLc 
-UJuJI __L t *L)j-L_-JI ____ _jU'II Jl i"< i n^/ JUJl>- Iji-ua __lc 3j_.L___J _9jJ_) (j-_J 
j_lc jjj I j . . j (jrjJI __j! Jljj-___J| _)--*' — jJLc I J-gJ 4_a- j " j . 'jTLLo j---j1 31_L__i^/1 _y* 
(jl (ji i,__.L_ul J-LL t3jS_iJI .^_$_u jl Lulc *Jxj ___J1 LLtj <__JI <^J(_-1-J '<*j1jj- 

iJ_L_J1 (jjSu (jT j-a VjU *-_}Ltl ^ J)U '11 Jjj~- i__J_-> tjj :-____-it-<j -^jjJaj ^gJll 
. LjJ j-— u (_-jJI 4__jJ__JL j---u 1 jU : Jlj_J1 (jj- l_u_»J jjt (jjl (j-LiJll (j-a (JJ-Ll-ii 

-__<• __j_j _£_J1 |«JL-JI : J-L-JI '"■^ 4_ui__>JI L_jL_CjJ_a (jl j»L__ J£ i_u (j_3j-L_u 'j*j_J1j 
(«JLc djl i_Jj_JI ^oJL-JI j__t> _)_-J 4__jjj _J_JI (<JL*JI (jt J_U . 1 m -. 1 __j_jj_Laj ___1jj_-___ 
(j__jLj_ai_J I 1 ■ « L-tj ^-U-i JJJJJ '(JjL__ 4_*.jJuj Ij_j__1 j_4_il ^L-uil _>a (JJ__« 
j_jL___ t M*i"i 1111 (jl I i-Ul 1 nl |j]j . __bj____l_) ___4 __j1j_lJ| l__jL_- jJ (__> iL-L_j 4 tjl" ■> 
L _3j__ 1 __ Jjljj_>Jj ĕ_j_4j_*__ *L*>J__Jl _£_i_-l« jJl£1 J^Ls- _j_a J-t-T-^ fJL_J1 lj-t £-_>L- 

^jj _______ jjljj -ijj-*-- _J -j-jL-uij uJjJI — Jj.~i nill _>_>Jlj ^oJL-iJ L-jjjj ._>-_-._ II Ji 

^jLil __JI -_i___JLj La! .-L__uJ_JI (j_jlj-J _ytj_J ^_x*-T _$j_-V-J Jj iL^J Jjjj-a -j^jji-. 

____J1 -_jVL-j>-11 (_-)L_uj 3-4J jV) (jt -^iU"iini> i5 n inlrtll (__JI L___d__i _j)_»: ___J1 

, J___a| _;_,Lo, LbjJ jV (L4J___j (jJ . L^j_) -LsejJ_j_a _ff_>LL1 -_Lti J1J-) , - , 
L____jaLc CjL JloJ . 5_JLs-j 4___iu -tlo jcJjJl (jj Jj-aJ1 3j_-_-_m) (j mUj j ii ajj JjJaj 

(jjjj-LaJI ^l _ "*l Jyj-L- (j-c- JjJ— >■ (j-~ L-t_____1j -ij-jlj __3j___uj i3_jjj____J( sl — ___j 

__JL_JLj i4__.j__il (3J--iJ (jt - _- _J ^L_a-J_Ji (jl Sjws __1j __Jii .4__j_*J,1 j_jtj (__j___jl!I 

j_--_-j ^-i, Jff .^_L_-u_-_.j oT VJ j-Lw 'i 1 .-L-j----- 4 -*! __J| _>ojS-ai JjJ_-JI 0!-- 

.«(SljJ-^-a oUai-l __j_T j»!)) MjLa uj_-ljl t4_i_3ljI1 jj. L_a__c_a (jjlj Uj .(<L=____alj 
J-J_u_j (jl Jj Vj t __ *ij _ij ^_---l-i __jt 4__c_l J-iJ ^cJ . _jj * "1 ti _y-iL_>- (_£___j-_) Ijjb» 

.(i^jj^-i jl-s -___L.U oL___II (jV jLs-j 
. «^-J-LttuJLI L-5 i^j--_3j>il Jj}_>- l_Jj LaL_uJI (j-a I 'j -^^ j L LujJb 

•__il jjl (j^jj l _fj____ill j<JL__JI ij-b--J1 (*JL-c _ru J c.j. ist lOjJb 4__j_i jJl-jJ» 

'"'N j '^* ^~ (3-1 -jj i^>j (jl jl-j ioL___.LjjJ|j (jUill 3jfl (ji__* jj-jj . ( _ 3 _i)jj_iJl 
. (t«t"ij aLh j-L-__-_) _jj_ 3j_>.Lc t j__1jJ1 1___ 


iL_J _'_-____-.'_' I (___£_ 4_ajL_ r,-r , ,<A (_-_-_-« C/fJ (j_T j-a J-J--T j_. I 4jj_Vi!I)) 
jj-ljJ! _jl£_JI (__3 j__-jj fJL__U __.U. II . jlSU! j-J ,^_L___J,l _-__ 

jJt, Li (___u__>j (_,__> 4jj_J__.II 4jj_U jT Jjo I jSUj .-_JU___._1_J fjd<i U Ijut _____ 
, j___*_. I j_j 3jjtt __JLi__s _^___JLj i j A " « 4jT ^Ja! jj| 4_j__,Us jSLJj i jSUja 
^Jj. uij\ '(«-SLi ij~- - «i J-*J tj-^.J jAj Jj___j__5 g| <. m| Ua JjJL--*. I i . t Jj LlUJ 

. «.-^l^.ul^j IL jjU .1 J J , ,. U pll .M ^ j U ;1 | jj,,,..")! i^pjjlSLjJI 
■ ^jiiUj^Ij-la CjL^js l_j__LSj i^Ij'^1 j|jua_M 44043 ^jJiilaLa 
4j Jjjcj jT j___«j l__-Lj V _£ jJI j>l j ■ , 1 1 1 jf jj, i Sl t . j] <£j-__ («jjT» 
__-, _>Uj__> iLiLlj j-^j .(***) {J j J j_J_jiJ1 ^^**-* L>u j__fljjSLl! ^jlj^I jj< inll 
1} Ijla jT ^u, t Fi "1 r Ij ([(jujL-i '"tjL ,jJ] lj j 111 aj LTj jjt 1 LlLjj (<-_JjL__ 
j j <■ -kJI __jL_ I jjj i(>u j ,,.'.} (jUl 4ji>>L> jjJjSJ Ujj jSDj .4__._.L___J > l 
^jJI l-jjJ! . jj>J,I ^La JaVl _,__. ^cjjTj _l_ -lJLs i ______ jJI _,!__. jUj___J! J^" 

:UljL_>.j uJUj ( ^_>UJL (j^-JJ -JSJ (jJajj Vj J-4--J V _-_aJ._ _-_. 4_U_S' <_i_j 
J--J <j_-L_.ll _fj______J| JjJ__*J1 Jj->- Jl j 1 nll jLjj 1j_j_s-Tj ^U___-.1 J-> ^jjj-oj jT 

i jjJajU-sl ^3j_SLj| jjjULtl UjjI .(jjjSLiJL jjjL_>J ^SJT V} ■ _.Uo _* I o j___ ^ . .lj 

.4_l__j_J| {C_>Jjlj__- Ij_jjlj ^S-L-ljjT _____ IjJUj . (JJL_-L_JI (_SVIjJ jj-jJj (_JjT 
.<(f__jJjT JjLlL- (___■ il_UL__ j»ljJI jj 
j) (_ljij _____ (44JI J Slttj J_A» _l-jL__ jjjjj __Jj (j 11 n (JjjJl-lLojL C.«-<__., 
jjSL j! Ij-jt jL_£j jjs» ; jjJLjj 4jL_»-Ij «S I j.l -r a Uj— --Lj 4-_____LjJI IjIjljj 

,((4_Li__J 4_ljL_ja 

* * * 


tijJ- >_3 t^.iUll^lj-L- 3 il i.illil L__j ,JL_II (4--SJ ^jJl (aj|jJI J-L_Ulj) SjJ^-L-ill JJ- jN J - 'i (*) 

L_tl_i_5 (j_ i<jv>Ji _l=- Ijj-II ^h^jJI Jj-J _! . '"' — — ! j j II _im UjUlj-i—i j jj ij) 1 4 "■ 1 1 1 

.^Lw>.jjII] (JjHJJ Dj-L^lj 4_ltJJJ_ .—jLllJI i_9 j . nij4 J^_ JJ . I ri jLl L-I ,jlj_WJ_L _Jj_Ju Ojj. I * - 

_-~j ijrul_-__ ^___- ^--U-j __>_ j_3 6x_ 4__ L_=j ^jJI _jj_Ji jjt CoSniOS (j-jj^jijjj-Jl (**) 

_p_ajJlj, 7 j , < ll j_3__.l _jLjJ__ j_j (j_lj) ,d_i____JI __vl_ai _jU_I (>- LiijJj^jjS-II _LiL_ Ll_ 

,[(jL_>.j_J,l] ___JI (_-. ___Lj. ,jJ __»-L__t ...i-bj-jJI -j__£Jlj (j__-l j_4_: j> _-Ij)Vl 

--lU^ . jL_L-__,l (j_Td___ .J/-I !__.(> J____il J_L_JI ,:uKJI /___JI _jb Logos (^jm-jIJI (**•) 
_____JI JS.I _,___ jt iL^j (J-JI L-i-j j^-lJ _J! L_)L___j^jJI ology ^j^JI jJ___ulj ,_i__HI 

.[<jL_>.j_JI] _Aill ^L-lJI 



<v»xan 


_-js j f,h ~\\ \ i -*> jt fj-_JI t-Lii^. jL- !_■! 

(_-jL_ L_V till jj. ipJkJlj 5 mlAJl j__i JajljjJI 
j — 5_^Vl ^jJ-i Jl jj .^6_i__ jl __1 _ >Lj j_a 

^SjUIj jUjJlj (j_JLl JjLL__ _U_ ( "L___L__f 

_jjl_>o J_ t_ij_*-jJ1 j*jl_ - (3i>— ^1 — ' Lv_l (j-ll 1j 

LaJ . -J 1 1 1 "i I 1 - * i .il^l | J i i \ j " ." 1 1 j_u_kJ I j j J_- 
i____-Li!1 ^lj-iJI _Uj jt jA j_M 4 j«"i j*i 

___) £J i— «—I 1 1 a __■ «Lit — ii (j_a jwJ____i j I j 

____j _,_ jj__ (jl jjjj LLLjj Jj— eJ j_— -I J— sljJ 
. ___jj — l__jj jq__JI _-J- i q j (j-tj '_"*<jJL) Jj-I — £ 

jt j__> l__b ___ <~,.l j' 1 Jj _Jl J___t I __L_j 

,L__jXI l_LA (jL^eJ t f?j*C L_s _>_■"*■ n*i 

^l :__.lj^il _-JI _jT _j__J (jT ^SUI ^ 

j_jL_ . l___lj 4_l_ J_" _jl_ L)J-L_ jcJjlII 

jt t*Lj_-l_JI __L_j 5 j -^'j ° ___i i L_5Lxij _■__ . U ^ > 
i_£>j jb j-^j-l j— — — jh-" - -L_9j___,l jj— j jj»— j 

j_Uj L* Jj___t _t_La_ _»_) _sj_ . _UI jL____1 0 „ r} ^i 0 i<u r , 

l^ V 2M 5hH l :rj tj --,...^1 _■_ _jt j-;, 4-l_ .Sj___i- I_ <-A_JI 

^-__lj ^I-U j-j ^ii a <Li-t "il.11 L_~--jJj i>" i ii jV1 1 1 _u_ 'd.* 3j *■*" 

_ji_) ij_____JI j j i n >. j-j_g___4 j_ L$J_a jl 1*11 1 1 _ t _J_j_1 


piT.Pj<H A. n ... I O 


_j_l__tji C_LL__T Jjjj__ _j__ 4____jL__J1 J_>L_uj1 (___£) IjLtl-jJ __ *1j _j-_-Vlj 4 jj _ 1 1 

I tplf (J-"_ J J _u-«V1 («ic _>_- L__J ^J-£__fl <GI - JjLiiuJI j1j-L_J1 _jjjjL__J V 

IjlAj il jUj 4_ii_- L_3j____j _,! Jlj j-j^JLLJ 1 j___ (jjj _______! jj-_— j (_--v-j -^J-Jl 

La 4_9jJl 4jjj _____ j__b I JlAj . 4_lj1 __£_)! La ,__J| _>jJljLc. JjjJ-JI _, tti e\'\ _J (___Jju 

.(j VI g_3, 1 1 ^ 1 J (j__j 

_Jj i(jJj «II OJ— — 1 (— — _■ (J"_' 4__- CjjJl_-J1 __)1 I tlj _i i u\ _>_—j _J jJ1 ^JjlII 
|jufc fju . Lji> L_____1j J J-_J £___,_* (J-T l__U_>. (__jJI I ■ 'j~- 4__jjII l_l__JI ^cic j-A 

J_3 4 „ , M J__t I (j_o (jjj_j__b (j | I ■ ■ " * ij "_j i ______i_J | j_ J_>. I (j_a ^e____> (jj^j; -_j3 

< ___jL_>j ^jjjhj j. ' h jlj Ijjn i inj _j_Lj1j_jJL-~j Ojl£o_ :^_L>JI I j-_- ^ o jll 
[ji__V i i > i j | j i<-t_5__q 3jjj__. _____ LijJJ J i^j! 0j_s^l___J r-j t"' q ' JL__J .j— ctl/-*-|j 

, d_La L_____ul Jj-~-J _jT 1 *m1_* jj iiiiH (j-^ 

(jjjJt i__.|j_L_, _____ (j-__jL_JI J_> jjj (j? (_-_i-0 (-_L»J I I j__ 4_-i_i_l jJU- (__J 

On 4 i j jUtl ___t :jjfcj -"l i4 / n_'i (j 1 jJLt J I — _!j_i_La 1 j ^ « j j — ^_^L_c.t (J-_>- 

_mj ■ ■■ jLt I __L__T __a physis - . j .Ut| 0 j__ 5J_jJ| __>.j ____ jl_*_j . Nature 
(__-S 4Jul__$JI 5j-_SjJI L_Lt_j tljjJLjl J__f l_i_jL_1__j (jj_i_j^lj (j^j___.L___j_-_Jlj 

*(J-__JI -jVjLiL_S i4-_ll__ t__5jj I ___ -____QJlJ1j 4jkl_Li_jJI CjVjL__jJl l^^^jLuJ 

f\ <l miII (jj_v _J i(jna miH (jjj-ij •• 1-iLLj ( ajS' 1j^l-_,"rJ _)I _-J| tjLaljJ Ij-ll— i i 

^J (___JI __J_«-Jl jljJ-llt (J— — -j L__J_5J iJ_i__Li_JI _____ La lL_j_Tlj_>JI L_Jj_*_jjJ l(i-9jj 

l_9jj_ L___j|j i4j__j._j.V1 l__1«_ LLjJ )d____jJI Liipljl il__jL_V| l__Ij! i-JJ-Aj 

. ajjjj _n _j-*_-i (j__i j_— > i ' . ' i i^~j _. ii *-J i ^g-j i _j i 

(___ il_i_-Lij_>- Jljj^j L__9_j 4j_ j*JL_J1 (jL? jJI j i^-H _j__ _jj___ l__)j_l_j 
(jj_-_ I <il*i o jL_____Li i(___Cj_i_j_i j_L_. (j_, i^JLi-lJ Li_Clj_i1 -_>j u i j \V> (JjL-ul 

(J-___ __J__J . cL_____5J (JJ JJ ' d J^J ' "N ^ J^jj-° '"'^ j''J " " J ' "_? Jj ' J ' "^lj J (J-uLcU 

j_j_t 3U7m 3jj____l jjV iSJ^j CjIIi 51 jla 4J1_-jI d_j__ju ^j___>j_i1 t Atss __JJ 
L_LjI_c (J__i_J_j (Ji_tv- j-i _LjJ_l____-_JI -__ij__1,1j ilj-^J l_3j_»_o jjIjj *L<t_ . -Uj jj___ 

■ p j 1 1 (jjjJLJ 

JiL-a (jU tll _)J ei\\ cj_ _i _j_c: i_i UiLl _j_. — jj -r ~n l-_j___u 4_jIjl_J1 ___. 
^LoJlj (jl ____. j_L- i4-_"l^."i'il (jLj inj V _j____a__ L__ufj ,l__j___ujJ (j-sJLi. i_>_UI 
LLaLjl ___) SJjJLjJI 4 ii iii Irtll i_i' *C -__j_jj___J _jU itl ___j__Uj _J (jiJj •t( jr _J (J-^ 


(j_o __tL_i_U___ t h utS"t \ l__j___j I j__ £yt ^Ju .(jjjljj-jj < f lj'i<~ < -t-". -. ._■ jjb 

5jj 1^1 j-^jj (jli-'J,l "t i j i U j i I j__, JiC (j_o L___-j_c. 4_»3 jt ■ _i j U j , <Lj_jjLj 

jl JL±J Ls JjLcj -__j_l-iJ i4_a_u_L_JI (_-lj ^LlII _y-S 4_1___j_ , 1 Jj-c_-.l l£J n"!*! 

.i>jl j-<--t ;J-— *J (j-- f----l 
j-« i- ■ i i ii j SI_U, . O l_j___> L jJ I j__ Lo t "7 j mi Jj___> ___j___ I i nj j j 

L__ajt __LLi_ djL j>iLjJI jjT jlj . 4-^Lj_L__Jl j-j-L_II ~u_j ___i ^jj_>-J.I L_jj_ 

(j-u j_>- jJJ 1 IJLjj) J_l- LfcJL>-j j— - — Lljj ""Lj 1 i a 1 «*i 1 t-gjll. i ^ il tsi (j-4 jj___1I 
3 ^ - .. I A 1 1 j ^ji_J| d__4_l__- -./>lj j_4 _--JJj_gJ1 J t t-^"l I-i_jjL_>JI 

.a^-jHi 

,^|_ij_j___| _jj ■> (_,__. 1 ' ...A J j i i_3j r ii q . 4 t j j In 1 1 f»jlc (j__ Lal 

^L___J| (J-JJlSI ____ *_-j_U-J( j- 1 j— Jj :L__JjJ1 JjJ-a __JI ____-_. 1 j-_> JJJLJ Vj 

3j-t_-_Jj _^L_____J| i__iL___!l _yj 5j_j_-.Vl flj-^^l <-J ( n <j i__j__) (jjjJI 

clj_>.V| j_<i __ic LjU-TLj (jf t l J_UI (J-*J J-*J UjjJ . j_-)_J.| r^-jJ-JJ l$j-J_CJ1 
I jjh f.jj,l _ J -J_' j|» _)>Jj)-^_ -—3 .S^LkJI (j_a *(_--- 4_±__ ^Lj_j__JI __3 -__j___.L___t 
3 " j" -yJI J-_- .1 j-_> )«_- . ( _ r -s~L-.Vlj jL-J^L .'i L-.-J jrLs- ijii /hjjj - jl intl 
ij-jJ Jljj LajJ L_— J-J--.J _l_jj Jj iL-*___lj Jljj"- 1 4— 3. Ut a (_3 ^oJjJl (jl ___> 
jjl J-C-IjJI J-a— J djL Lll _Jjj jl ^j t-w i n 'i Llj] ij *i j II 4_j_jJ LmJ __-l_j_c jjJuj 

Lj T . Ij-Lt, (-LJl f_>J i ^ mi ' ..■.-" ojfj iLjSjL_JI (jjjjj-c. l____I jf Lij .«j__v^l 
t 4jjL_JI 4_____.j"_ r l 4__j_-_-jj .l___'Ij__U Sjljj__*JI jj____L - " _d]___s 
j_J .3_l_iLJ1 4-j S iILjj .olj_J1 (jj. j_-_->j. J___ jj_jj D.N.A LjJI __iL_jj_3_jj 
1 -_-__L_iJl Lrs-^.j t _n-lj__J1 ^LJJI _^Jj ^Li-JJI 4_4_ f«-iJ) 1 j_> Jjj 
. I j-4 ^ljL Lul _L>Jlj .4_ubJ,1 L^j Jj-jj 

.(_*_-. 4_u£.L_- jJtJJ 4jL_ iSjj_L__- (_ l_j____JI (j_a _Jj Vl *j-J>JI jLS" U,} " 

4jjI_j_l. 4jL-jj __^.. *i u (j! _u V i JL=- (jjl _-Jjt-j .—j__->jJ1 jj- 1 aj >j i Jij »i «11 

j_o J— — -I I j_ <j__jJ t_;--- _* * 1 J-JJU (ji_- (___>Jl jjLL. _jV i__lj_jjj__j 0_3jj_i__» 
L-JLi.' i L- C-aj (___. ,j_L>- t _'1 J<n rtll (__3 _Ujj i-L-u-J-JI JJjLj (___ 4_-L__ SjJ_u 

.5__ij-_-J.I j ^jLL^I (_-a (j\jjH-;V1 3 j c.j jt Iju .j-j--_II j j"j •* 5 ^ -- 1; M 

J_J ^jl j uiill <_-__,Lj__. (___■ I ^ t j <| -w. __».(j Jj_>.jJ| Jj_- 3 " j ■ -H ,,.~ j 

» L-jj__u j. ^« II 1 j_k __-___ul f6_Tj . jL^ill _j iui i~i ^jj_>j _--ij '^~j - #(_--" 


pT. lj^ II ^ A ■■■ la 


LLjj^JI ^ ■ ■■ "■" -jl . ,<'.V| 3_jLa diLa^Lt l___L__J i__j__ ij nnU (J__ljj jlj 

L_l SmiM j i*Vt (j! _u_i < L_ - |j-j _>L>. 1 ^ jlr t_9j i"_ _J j_>^ . L_j ju_ j-i «__ 

J_4 _ltj ._?J_J_JI <__-Ij_« <__ ^JjJI _JJ- -jLj JjL_j 1,11 Mlll lj_$J i 

.J4*jJI I 



'(j^Jj t^/l L.J _ ^J (3___ -II 

^jjLlIIj SuLLaiJI j_aj l__ljj-lj ĕL^lj__j-c_jJI 

i JLj-_u (jt (j_a Vju J— 2j jl— * ,_jj— — _1 1 * ■ I j I ' ^ •- 1 1 

JeU. ^T...iU"i V «Ijj djjj a s ■ a ^ji _____ 
J*T .-Jj+jl.. e^J jT L*il- __,>__ 

jj— — _ja__j j i t i 1 T l fjj cj_— <— a U^j_ O— 

(jjjjLa l^j^i _r- '(" ^j,^*"' ^jLJT (j^iLicjj 

jL L 



iUKJL 4. 


,_ (jjj ij>-c.yi m . . n __i>i.i . i . m 1 . iL {+) 

__a 4_JI Lj__t l_a 4-jJ . SjL-i tJI ij-L-iJjj/^l 

[_S3_5J jiljLa <4_ijj_jiJl SjLJa jJI j__t (___. _}X_»jl _)ja jjj j - — . ~r 1 1 
d_aL___l ^UJ 5jL_>U JL»JLl V_ .^LSJI jjUs 

(^jl— LjjL—ll .(<li__JI ^JJu^JI [ jL-iinll oj <j U". a Jj__>) (jja Ij-l3-1 
____! Jj___t (__ I r j U « _> 4jl___.1 ____( .(^^Sjj-C^I Jjl-i ill 

____« ^L^ j_ j___i __ai l_*__-l m___, __-:>__-yi 

,_jj_Jl jL_— 11 £i_i j>a j-J-_- V JL- (^l ^jj- .aj 4_u__$jj 

.[uU^j-LI] jkl^j^ _L_l„ r l_L i_>__1L__I : * 


JjjJs _>_ 4_9j__.l j> 1 a " » 

Jl 1 «"il rll (jJ- jjjjU r 1,1 Jjl_jjl 

^j-_*lj_ ,_jl nK.U 1 rrj in 


3A (^M-JI ___JI oLS J-aj 

;___ l\~ lll __.1J.jJI ___J| 

^L-LgjI itff k__Lii . - .r 

roLJSJl rjru I4JU4J _ 


j-_- La J^kJ L-_? jJ (j-j— - ijj^n"! I _fj___JI _jjjjl)I Li-JI j i miILj <_Jk-_ill [--J---i 

u , _,_--j , _i '1 1 1— I , , , ^__, L_jjj__cj ^.L— —4— _]l I " ^** j ~ i | , ,. j J (j * | ^ ij^j^m 

~LJ_->ljJI (j-4-3 mJ-Ll" iiiV1 4__*----S (_£_lLj_a» (j-a (jjS-JJ 4j1 jt<'"ll L_Jj_»J ^ljJjj-JI 
£__JJ _-jL3e__l _|j-JM___3 L$J (Jjl-J U_L_J| Ijj., t V"l 1 nj _T J.LT-J-jl jjJjLij J&^jT 

JJ____i L$jV ;4L j__j_>- 31*i.»l jjJa-UI ĕl__ujj_ (j__ 4_l_uL_iV| 4_u____ t l lLUj (j-dJJ tl-LA 
jdJLtJI LaT < I j-A lJjjlj inL rill . Jju La __9 alj im ^____ j£> __U. L-^i-U (jjjjL-ji 
:->jjjl_j _-gjl __9 4_x. j-lc- _£ jJI J— 1 j-_-Ll_i _jL_j ' *j j • - " £_)L__l_i 5 Ul ...^i -ll__,|-r"j'q 

___u _Ja-9 ij__j|_ L_$_1 iLjj _-l*j iC_L_lSL!l L^jJ 4 KU L__L_a V} ____J» 
4_LL__ _;j_~j (_-_ (j^Jj (3ju____ _;jL__Ul __)!____ VI |__jj 4___jj __!_! « -L$j 

J_£J*- (_-L_. _, ij-U L-<uJ ^Lc __!___ Jfi Jl>_ jJ_-\ 1 j-_ __Ltj .^*"*^ 5 jii mUli 
fl_L4 rmi jl .__!_-__- ^nii <i __9 4-__UI .JL_) _jj__a __5 <-^jV __itj . -J jjj__- V 
IjjJo (jJa-UI (j£. -LlJ_*_j _j T _jtVi 1111 L-T _JU- 4jj1_-_4 jJlU _| '4_Ujj 4__i_-iLa 

_j| Ju V i4jl Ju 4___i__j 4J '"...■ '1 j X ^ ~ 1 1 . jvL*_J <__iliS 4jlLI _ , T __)!__£: _/a L____La 

.4—jjj— __ w (_iJ_a _yJ>- ' L^^g j_ t__ O— Jl ^ i '^ __ _9jjj ( _^__-_^L_a_--i|j (j— u__A j_6 L^ja Tjuj 
__SjL-J,I I g "t j _j <ijL--l 4____J jjc |»J___JI ^»i ii_ Lmj [J_-_j L_a __9j 

_jl :_,j_4ill Ll <i ujSL - *^ -«jl ■ ^ Sjjlj __o Ljj> jjJuj i4_L>-3Ll| 
Jjt_>_ l_J_ajij i,j_3j_a_iJ1 I ^ rtn^J JJ 1 ^ (j^ (J^" 1 "' '4-9j« «|U 5_j_ljJI jL*_J1 __j 

=j--l (*) 

William and Martha Kneale, The Development of Logic (Oxfoid Clarendon, 1978; l st ed., 
1962). 

. [___JJJ.k] ^U^I ^ ^JLUI |j_6 

(jrt___i iS-iill L^-ji» :_-j_u (jjya. jjL^» _ in'lj-_JI j__L__tl i#_l_3 iiLjJ,! Jjj-^u 4j_4 La I j-_ (*+) 

L_ij .«ijjjjJLI cjL-Li-o (__> J^-u it-a-l i . t j jj-_l .-. il 1 ^ll L__jI o_l i4_L_iLJI 3__- nitLS 
4__DL _4j — j L- __i LL_— -l L _ j—tjtj j- 4 - 1 (j-^' __jl .'"'^ lI^— u' j ■ • ■■ • . li___ -j3 J ' ■ ■■ ' 

, [__JjAl] j-> L_? LuU Sjj__j . I 

s_4J j j i " 1 1 j _jj_3jJI J-jLsJlI __bjj ---!Li 4jl_t 1 'imi- j_sj .cohcrent JjL_j Ll_ 9_ijl , ■> ". - (***) 
Lj_>-j_) iclj___l __]_. jo_-|__JI tljj_j-_ _,_>j i-Lj__uii_JI _J- L_j_-->_-- L^__L______o J ~, * -. . ., Ljj^ ,4-aI-JI 

-_--j11 [— -L ^jj-il^ _. I ..-.II 4jj i _, U ; 1 1 j 4 a mlntl ___! , Ju J .i nl l JjL-dl Jj_ l!_j| , ■, Illii 

decoherence jj_i_dl __L___J1 :-_ll_____ a_j_ [ _-_l 3 iJl *Lij-J- (>-j .Coherence Theory of Truth 

.(-jjljSUI J-_lj_JI oljjjtj IJj_- _jj__-JI L^JI _s_>-j <-uL;3-i- 5j__LL jjs l_5__!I 

.(_L___yi jl _^al_jJ1 jj_jt_- __u j-j-i! jj_ L- __- L___ _1j-i___j _ _____ j_i_l jl _ _jj—___i__ _-___j _jjL_,_jj| 

fj* j_-_>L__Jl «u-- j g,^ " __lII j-3-U-JI jf l J__5-_-J 3L__j.j Ljjj-^ 3 j-H; lS-11 pj>L_l _y J-b 
. [u___?-j-J.I] j '^if - JS 4jj_- Ls__« jis Sjj-Ij aj->-j 


u < .. fr IKI| ,__i___JI 


j " j j '-ll __,_} t_titj L_,_. d__- L-!j_- Li_ jjj .__~*J1 J->->J *~jU_3 Ijjj-. l_$J__1_ 

___ jil -Jj___ jT ^jU" iiii Jjjj ^J j»l_L<i i4 \"i ,„ -1 j_i JjjJI _r--j t-^ (jj- 

.^JJ-.jJJ IjLA 

(___) -JJjj (J-U1 Ji r^ , 1 I I (___) (|J____LI f jT _____ j j , , , U J___1jj jTj 

. _£jjj__JI _£___il l___ _ nnj i__j__ La £jjJ _-JI -J---J ^j^yj i mM_JI -"'1--j * 

'.*_4t* * j^UJ 

_Jj_ Mj C_L_J ijj , . -n| | j£" (J j" i » - (__i_l J---0 r____T _JL>.T jT __ic j_> 1-J 

_______ _Jjj___j_j_- j_- Lyj i(__-i J_" J_l9 . Jj-^_*J,1 «_;jj-_.l'n ntl» Ijui jj4 4jJ 

___ ((j_j)_aL__ ^jJj-->- __- jJj 4_jT r<J-J . *___<_11 -t j j miI _J_-T _^J_JI Ji_i__. jjj 1 jjb 
__1_ r<__JI (__-Jj I ~ r J -— - JJ_— <l _-J| _L*<jjl 4_Tj 1 -M-jJI J-j— i _>__l__JI jj_-l JU_"1jJ 

___illl 4__l J--J- L___jTj . (_;j-__.JI _>-tjJI (_:_ 4 i jU 4_JI ( jj-_aT 4_l£_ Jj 
4_jj_a _-j-j 'OJJJIJ-^ ' Lr^ Lh-**' j -"i--l r_j ^ _;J_^JI k_c;j__J| -Jij-i Jj . f1» __ 

J_ *JI jj_j_j__j _______ jj (jjj__ij__i j_a 1_L_-lj jJ-ij jl *l nj >■ <j£*J j--> 

Jl_ jL_C 1-1 La r-_u j| I ) o j_t "^j ( jl Jmi ill Ljljj (__£) £_>jl_J1 j<_£j ____l| j____J1j 

(jjjin- L__ tjjj .____ jJI j_a |j_*_) L_li__al JL_J L__" dJi jf ,-Jjj_"| £___L_j (j-JJ 

Jjju_I __- ojj____~ (5j__lj (J-LjjJ (<--jJ1 i_---L__JI ojj int- i ji tn i i_JJj_a (4j 

JJ-i J-—-JI _)-*> •__—£>-- VI j_j_____I L-JJ i_Jj___i-l i_3j___ _,jj| d_jj___l *Lc,j_JI 

JSL_ (___J 1 LS-ij. jt (j^-*j -I j-__ - 4-1 Ulmjj ijLj-jyi -_____. jo_»f _jjj__,L__j_3 

. .1 J__ La (j_> j_3 _|_j__Tj _gj_- 1 4 *ijii-»Jl J_S__( j_a 

.(«JLjJI j_S_»J _|j__Vl jl Jl__ ,*L__L_ sTj-s- -_l_ L_J jJ-p 4 « j it-ll 4_Ljj 

jT ((-L*J jt) J-O--" ______ •** t-j 2 . alj ^^Lc Ls-jL-J ^ITi 9-1 Ijl* JJ-jJ 

__l_jL__jj jij jLj- i j— -— j ,3j__jji ji_m __-- . i n * sjL_____ji i_jLuj_-j__ 

U£ -jL-l^U-WJI jT _jLj_>--JI jT cjLjU_JI - jl j^l - - ' ^l 5 ,^,.^11 

(jj_J___ (j__i 4 j i . i 'iM L-jjIj __& Ld-JJ 4 i mi'11 jLjjT j-g (__jIj - j -I I flj o ,n't 
"L__1jJI ijJl* j_o jj— i_ jT L.j-Lj^a __j1j__1__I jj-L__J 4jI i JL_- _;l (__— 1 .jHJ»r.JJ-.(-a 
lSjUI f-L_J! (-L-j _il_^__Ji ____ jL__^l _, t_^_. i3_uj__I jj^Jl ___ ^_ ;_ -Jl i jh_ (*) 


_-j--- i4_L___iLjJI *l_j_L_JI -_«Ljj _)**ii t\\ aj j" f I Ls I j__ - OJLC ii(_-_u J<» <j? 
lju_ (jL-T iOL_J_i__LjJI J? (.Lj-j-iJI _ya tj\ J___ £jJ_» J-_ _)L_ _)J 

jj _ L___? j-J ■ L__„L-_-ij jL_i-L c-jUt^^l _L_-_j 4j| VI iSjJL VL-___ j_>2-JI 

. Lj-aLieJ ______ 1 (jja \*~n (jLi L-_)1j,"_r. VI (jja 

J_-o _^ "*1" 4 1 j_a t (jja J_.J__JI j^^jjJ lLIj___--i _-Lc _7__jL_J( ^jjjj—Loil _)1 

. Ja.JLc.Vl I «_ iimC^ jL£aL 3,<j " _ij__i L~ SjLc h ,?m tsII Ijla 

^__ i - . \~i ^ i _ «JLjjjjAj (J__jl) 4jj__LlC. L__uIj _ __jj_,L*h 4jj___j_- (jl t^JsjLjJlj 

i _j < 1j-3>-c f»-jjT u;T <^jl£-_? <_--<- (_LJj---JI j_-=-J __JjVl 3j___»Jl j_L__ 

lj_a__t_j pJ (<_$jl JlSjJI (j-a .4_j___a Cj VL_>- ___) 3___Lu_ j__>jl_v__>? _)l jjn n 
4j__A? jj_1 £-jJL».J Lo (j__ tj___Vl jtJjL ____ I j_i__r l_-J_*j !___" (j-Jj <UU- 

. 4_Lc 1jJ_> Le_a 

(j__ Sj J fl nij | __jj__LLl_1 4__Aj_j-<i L_il mi"<1 (___ j<_^ljL____il SjjiTL _jJ_< 

C_-i.jji1 -__-_£_ 1 (jt IjJ*— - ' ~ij< (-Uj J-a-T V .4-}jljJI fuL_JI >MMI 
<L$jL_11 _n__J _-uj ______<_. (J-L_j __lc j«-^l_sjj lj-a_-l Jli V ^o_^_i f __ic (jjJ j - Tu 

i__tjj_C L___t_. ""lL_j-j-~ ((_Tj__-? SjLj ,Sj___Lj-<3 4_-___*JI l_IjJ- (jl 4^i?i 

____ Li_iL< ^LJj ■-■ - jl 'urtjjl j*J1 o_I_i-Jl (jc (j-i-JLL 2_i_ijj_, _)_4_ L^jLJ. 

(_rj_i__a ____ i Wi ii *' __-La__j JL_I — _j (__-4)J tj j< ii 11 1 ___ ^___L_- ^J__L_ l_ijJl_~. 
C---__iJj .C-k_-jJ 4___j_____ 4___j_J( *___ _)? J-J>-jVl t jjJ__J1 ^JL i__>>L___ 

jj-iil ___ j____ll I _)L_j}V -j_c_ L__j? __jL_> L^j? j_u i^jL__ j j^ *■ " 1 2 — _"'■ 

j ■ "< (((V,) JJ__LI ____ijj_JI J_->J1 ^ J «i i iM La '"-Jjil jU> (JjL__J _5j__JI 
Sj_J__>J| j|j___Vl (>- J___u Ij ,„ < g^-Lp? "_! (j-Uj *_ 4JV - Sljjb 

."La-j-- r .— . T 1 j|j__Vl :^<JL_J1 ^___>J (j? L_bJ_~j 

1 l_jL_-_cV1 CjLT _-___-? Lla (JJ-l i nj J-KJ 3jJ___ Ji. J_i "J___JI _j__ JlLc 

i4______jJJ (j-ij < "I I _Jl___j _)L< . 4 ^ m | ____- ^(_-u J< 4j__ J-^->o J>-J JJ-J 

LL_ 4__ii_i* (j? -^jta." 111*1 . J.JI IjIjJ- / J |-jj-ji-' -jL-ic? (_3 l_U_ J__S 4j? __-_. Vj 

4J1 i^L_i__ J1jj_ t jj_j t____ll_ ___!! 4__J__c (ji nij (jj___t__Vl _.______! iL-t-sL 

4_v_aJ| | j__ (_^">L>.? (____ (_;jf La Ij j 1 ! < , LJU-jj -JjJ*- (j-a CjT _--ijj_cJ J-ila 
J___ (j_. i", *r<i" L^JuJ t4_ujj5- 4__l__J-j1 (j-<i L$J L • Jj r\ tll J__J Jj-^j-JI 
(__Jc 3?j_>JI __J1 4_jx__J l_x_.____ (<J_-- _ya 4J L Jj--j Lc-iJ j! i4—oj a-c _jj__tJ 


^j.uUUI^SblnJI 


jil jjl»J! (jf yt> j-a^/l (jj_L q\ (j£_cj J_fc : jwjCLLtl Jj_lj ^ L» ^ j-j-k___II 
^ L___-_-_VI (j-b-*- '"^i 71 -Ij--.^1 t-JJ -ij-II Jj-2y ^ L^f h«uj<I <U ^j-i-J 

$l__i_J1 I j-_ j!La _jJ-_j (j! <jS^y l__j£ S^UJtj 
jL_> jJ I g ^ 4j_jjJa (jji^Jjj i j/Lj-- J-al_jj (jl 4-j lr (j-Si 4jI _j-sj "i -u LaJj 

ij____J1 £-jj_3 ___- (-Jj 5 -! - jX\ tj,-* l__G_i .^Jl jt _jj_>- >L l_-L-_ y > j; 

.(jia_vjJI Jj_- V 4 i>lj_i_j U J-.-JI ->2j (j-u-ujy (j| ____« (jL__-| £j— L_i_t__i 

_jjI_jJ1 (j! Lo_> 'Sj-A5 Ci ni jl lj^Lm^^I (jf j_u i-__l_s_-. L_»Lu)_>. J^-w Lu_ 
5 n i ii *t J_-_>L>. jltvjj ^ .*l<w_(L_- (Jj-ij j>-JI *j-*-^L (jj_'^Lj I (___Jl 

2L____*JI (J?J-^ J-" 1 . ■ I J-A -^Lujj <( Y» (_gjl mj 4_*Jj_<S L>t5"-J_*-___JI (jJ JJL*i3 

tL^» J-* l>'j 'e^jj J J-* lt^Jj- yj-* (j^ lV 4?^ * 
Sjj_I__<4 5jj if-i i - j — 4 4j'i^ Lul_ <j£*J 'Ll 'L5- 1 J-^ Jju - tij -9 J-* L? 
. Lo j-3 (.IJ-C J-SM (jic. I <i<_ifl lj-_-lj ^i inj ____>. (~____ii jJL*JI (____=. L_A>L£) 

_. " i- <_a__>J1 -L___-1j_~ <__,_£: Ij-LJ- c jJ.1 (jj-L (jt SJ-SEJ _j-s j___--_*J I <->.J LT^-J 
(j_?lj__-l (jl Ci i "j j i£jL_*_c (_£? l_I j_jj (jf (jjj jjja i --_*-->• LJ1 4_ y jl jjl ___JI J---J 
_jJ-JJ Lijl (jjJ> JT i^> (jJJJ-C itii^ J-_-->. jA <( Y» JJ__JJ ^-A-ujjJI JJjJI (jf 

.(j-__L_i (__JJ cjjj ijiIL 

.l_-jJ-*_JIj j___JL j_aLtJj LjJtL- (jl_i ,4_i_Li Ljjg ta\ "_ (__!!! <is___j -_-.LL__ , l 
Ld>Uj s-i aJI_-*JI (jl ^Lj^l olj ,s j-lj-ilt u ^j i^La^l l5Jlj>-^ LJijijj 

___ij-ja (^r- j*jJI (___i >iJ lj--Jt (j-jj-tl ^_- jfi(j iii <i'tl (j^_L_)^/1 JjlI (jSlj . <> " i j h m 

I j__ JjJ J*^ uJj^^LS" (__i_L_J S_L>Jl ljL__-JI (j_a L_>j__JL (jj>_J1 (__lc l_L_.j_<i 
jjSII l-JJ J--jJ j^l I j__ (jjc _l_ Ji-JI jjJj LLjI lJjJI J^jJI 

. Ij-Ol-s "iJI lLjj£Ljj_) o j5|j (j_u ^Jj ( _?J4_*J1 

ijj_>JI l_U_ (___! Ljj_j__ (jL-j i*J jjj_>. V jLj-u ii iL_jji_> ^_-i>l j-U 

L-J} e_L_ijJi J-J*J Jl_3 t<_ ^Ij__-_JL i 1 J 1 I J S_lj^L Ldj_j-*JL1 (( j__ jJI (jt 

jJj jLoJ . e>j <i j ^j_L>J,l ^>LSjJ jls-j 5 -! ^Ii ■ ni'_l (jjj-L (j__ 5__j_-_»JI 

_jfCj ^ttJ La t (( J_jli La (_-_>» J jy "i ia e\j nr ~J (jjj ( 4__a_j_i L_v Sj^J (j !U i 1 1 

j_ Hippasos of Metapontum ^j_jj_t__il ^^1^1 i^jjj jf _l jiiuJI o- 5 ^ (*) 

ji a JjjJ (j^cj» iZ__l-Jj «jju_L Lljja Jj fi*\ jj__i» j-^»J k1<j_jjs (ji«J 'Ll-l») Lp- J'.>^ jA3 

. [i__l|JLI] tg u i n i jjjuHj ^jjjLjJI jVaj - Ls j-_. i^j_uJ,l jjc. j»Lsi _jjii_ ji ii_3 Lo Ji' .(iOj* 


1 __L___LjJ! -jjJj iL$_I_ ah^-UI ___ .__! ._L-.Li.JI 4___J_j1 j_a _;jlj*-_I,1 
jT Lo J_ _•» _-__ Ji-Li^i" L=> 4j___>l__ (j| (jLijj _-L_ 3j 1^1 ? a _i___ L^j_ 

_-jl__ ______ (J a..* II ,j_sj__. (j-_ Ugji nj _j —C ' 3j_L_ _) -1 ___ L i L_a J___ti 

3j__>JI ^ ■ - j 4__a j_i_ j_l I 3l__ 1 -Jufc — i" (jl _JL_j ______ -i i i^JI 

.(jjjj-l i^_*__ _jl__ L^aJ-jr*; i iMJ 

-jT j j mi'i (jl (jj_ (j_s "*__ij__J,1 <LijJ-- ou"!i- _)T LaLaJ J j t "i i , J I jj-a 
_k--«J -J j." _>. | (jjj ->- i I j i iti r a tJ j i i " f. I __jJLIJ (j_a (j_-J .(jj__>L_l __JJ 
i"' ><i jT 5 j SUi tl 4_j_j__h _jj (__!__ ,__L)JL__ 5 j iiUia _f_iLj_a ______ a_i|jj__*_a 

_j r- t _L__J ♦ I ' i » l L-.-—. <L__j_— __>_ 1 j 1 A ^_jj| JL_. 1 jJaJ I (j__uj i<L_L_t___j 

5jjl __ aj (<(_>_jj__j jjL—U» SjjI — __ a ___9 i__j __ -___>1j a ____ 4_ljJ — - 

(3_J--= (j-^ -JJ-J (3-_-UJJ __j__ij__ JjL- <-_1j __jM l___j_>- U( l -j1Uhi.._-i_JI)) 
3_UJL_- __J_>1j_„ i. i n jaj ^<____ Jlj_."Sf _--J1 4jj-A> j-->J 1 4j__--._ I _j>hj _jJ^ 
S ___j___ _)| LJ < ?ij^j S4___i_z_5-J1 /_3_L___J| j_- La : l_L_ Lij i nr ___ -1_JI (j_a 
Lo S_;j_>.| (j_a 4 "j ti>- Jo 1 i i"i i .i I __L- 3jJ__1l _-J-_i (-Jlj_j "-Ju-i-JI 3 «jjU La 
S_Lil oKII _j_ij__) (j_- 4__jj___j (jSLoJ _£jJI (■,_, "'M Laj S__ljj_« "11 4___j_i__ 

^*£.jJI __!_. i LgM-jLlj (_J L____J i__VjL_-_JI __l_ (j__ *Uj^>T j»_-3j (jl Jj— -. 

4_i_-.L_11 (j_aj . ______ d_jJ_Jjb I ^"i <i J^ L__a|jLa . L^J 4 (\ j g _J| 4JVjJI (Jjj 

j_bj t Ij j~i < ,«__l 4_____'VI ■»___ 4-j__1 ^-jl _£_JI _5 L_j __jJ 1 _jl Jl_>- i_^j__-Vl 

._)_*! 4j_1, Ti i ri*l (jl (JJr"-i-J (jjJJI 

ldeas JUI __J| LiLi__.T ^j--") Form jj-__JI j>j>-j _jj__jL_T ^jJUu 

4Jjj___j JjJ_ "<4JJJ_ a -*■!!)) _-*J iSj__.L_l,l 4_ljjL_e_a _JJ--| (_JSj JJ «1 *> 

(j__ 3jj_i__JI 3j_L_j ' ^ 1 (jj _] j 1 ifV1 (j-a , 4j J— 4jjj_1_____ 4_^_L ) r ■ ^ ■ T I j ■/. 
_La - «" (-Ul - oj-->L-i ^ji'" (>a VJL.J <4j__aT __JJ ^L_-__J_ , I jj^ 

(jJjJI i-Jj—Oj _yj 3ij_-l_a <__a| ^__=____j __j__i - LjjIjIj L^jLaj ____. 1j_l_- 
j-j__ (j-a (j_i I jj _— - 1 I *"' * _Lv=— j! I " ' j " : JUJ. i*iJI ^j___jJ1 4_U_____j jJ_aJj 
lL _i___. (_-_! _Jl_>,| (j__ij "-j 1( <_!L_1 ^ J_-_J1 I JL_ Jl_ J_>J (j| (j_Ui! 
jl t5ij « A 4_»_j_±_- (j_>j__j I jub JS (j_a (tuijJl (--- 4-jL_ i IjLlT J-J^JJ *- <Lilj 


^ju.USJI _i____JI 


■ jlj j LjT I j *" lA. f -Jj [4jJLj5j 4__.L_ tJ___JI Ij-^J 3jJl__jj -_jj_La jl i3jj___ 
^bLa --LajJI j-* I JJb (ji _J JJ-jjj < J-*L__ S _ , 1 (j-a J_L_ _;L ______ (-lc. . 1 o " i Wi 

«_-__J I Ju^J 4_jjuj _>--il i-^-y. <*i j"m jjl j_J li" i nj *jJU 

1 1 j m r l ii -i ~n (jju-J i__jL_Lo 4 >i i^j Lc-_j i ( __.jL'*>L_s_'l _7j-i_iL »JL_11 (jj 

i ii *) -Jj-J*-a jjjJ! <j-° <___- (_1_ ^j-j-ujJI J-li-TI . 4_JJ jj nii _J (ji-u 1 n ni 
_j/_1j ,4__il_, _j_ Jl _>_- 5 ''C-til J-____,_M J£* "LjJsLit - «_J_ll _>_Jj t (±J!UI <j-a 

___ _>-jJ ( J_— _£>_- L« *(___"_ t __J___}JJ JL__<» jj^>-j _-- L__1_js (jjJ_"jL_l c'l *n _ 

jjuu *_* 1 JL_-__^_ , I (j-a 4j_j_«_>_, (j-L-JJI J!U_JI Jj-_t_- _v-jJj * -a_J ___-J1 IjLA 
(j_a L__. "U L_. (j_3_o _jt J1j_-._ I J____! ____. (3__ZL__ nliii a 3j_C- (jj^. (J^ L_J>i 
j__-_M ij___ __^_- 4lo"<^ *__Jj__ t JLL, ,aS____ 9 - JLlLI (jj . JLiit ______ 

_) ■• y «*' i__j___ . JjljLjJl (j-_ »J 3jUJL_. (__jji___JI I j *ij 1 ' * _jl_L__ 4-Jj_Lo LujJI 
_£jJ! _-_) <i'JI -J-__- J_-JJ [j-Jj^l 3j____JI i((4_jjj_£_«__»JI)) SjjLse-ja (j-a (jyijJaJi 
.(jLi-l I i j' a :— _u__JI (j__u__ J_b J±4_>Jl j-LLc)) :4j JjLjJuC t ' '1 j 1 4-l_. _yj___jj 
JjLjJI ____ \ j i ii tii 3 j_~_JI _j_____jj . JL_-I_t I o _'s "M__ (jL_- iOj-^l Lal_Lo_ 
(Ljjlj ,_-_J 3j__-|j __A Sjj__> J-" -jj-__II J£ ijM-J ' J_-*-l C-^J '(---Jlj 

^L__>-Vlj JL___ _"l £_a *i=L_jl ___ (jLC~ J_" __a l_^_l_ (j_i < Ji m^" L^jS! (jSJ 
.«3___ jj---> L^-Sjj *"jj--s- J_i jjlJ i ( _j_>-'i'l jj__JI 

( LgL*- jj_i__!I ijjJ-u _-ajJ _r--M 4____JLl 4 « j i __j_JI (j_il j"! 13 ! _ I £t__ojjj) 

j__Ji) : 1 ^ j i - iC 4_ u__bj_J! L^jjJbj 4__JJ 4-______> jJ I 3j__JI j 1 j ■■ ■*»" 4-_L___jj (__-__ 

Ljjlf Jjjt-i n ^^-lll 3jJ__II ^L__j'_I (j_a J_J ajj— t - tfjjj-__ (j_sj__J 

■__i!l (j_ iJ__«J1 4Ja uiljJ 4LLj__->J| (__JJ *M j j i.i J_>_ Ij-^Jj) .«4 i n iii j«-uj_I 

J_J <(_J_)__ J____ j _, "i j ") >- Jj_>-jj -^" t>"i" (_——!! tjj inll (-JJ 3j___Llj_ j j m i " 

•LJjJI pLuil 

jaJL— ( L^j (j-s L- (&JL_ __a j*j-_" L^jl ,j<J L_J1 l___ __JJ jj____JI _-*-!* ri i njl 
UJLII ^JL-JI 1 jla (jjL^Ul -t-L_>jj __SJj) i_>uj_ij_JI _)j__>L_f 4j<mij j_4-_JI (j__ 

_)ljj_>- (__J1 j"^LJ.I J-La jj.i.j-3-a (j^Lui-a jjg J nij J '*■' jll :<__^_J1 3jjJ_u_jT __JI 

^JL-c 1 _ r __^_l_>JI ^JL-JI t(;;r -__ljJ1 (cJL-JI L.1 .(_j^jVI LiiLc JJUj . * a < 

lJj_~_L K__jj_J| ^jj__J1 «j-*J«J ^oJLc it "igSJI "TjLi- lP-^JI (-JL-Jl J^*3 i_y-ji.jil1 

,[__ijm] i___uji 4_j_ji ,_jjVi a___i_Ji __>uh , i i-ij-Gj (*) 


j 110 r"JI (^r-l- . ' ri^K 11 j»Lo! __Llj_i__--j jL*-__1 4_l_j i4_jj_3tj j •*"■• • 1 1 4_l_2 

W-U. <J>-__t1 -j-* V lj_*L_4I_) " jl^- UJ>L__j 

. _ji~y i _j_ijji 

_JJ___±j _;jJI . J__,l -_J-~-J 4jJ-j_aj __u^j_J| _>j_i j_c. i 1 i>i'i _jf <-j~=J - (j_J 
5j_i_jJLI jj ,3_J___L1 L^LlL>ijj Sj jt~I,| L_j_____ij j_o -_j-"il,l 5jj-i__JI j_jj_>_i __£i 
_>_jL____. _"l ___ i__)-_j_ 4-A\ jL_iT _£_JI _JI_ -LL__>_iJ1 j__-j _jj _> j<n"TI __1_. 
__— ■! i_J___ njjj-*-- 1 ! jj '<_)! J_L> _L__j_ ^ *j- * <Li_s_>. jj-__ -*_h>-j _>-*- _^j i(jjj-L_Vl 
.((j_i._ , 1))j ((S-pl_iJ1))j « jj_k.jJI)i (jjo i__LJ_Li L^ic j_i_UI (j4Uj 
|j|j_o jj_£__]1 _jL_j i__j_i_ L#jT "_J .J_11 4jj l*i 'i jU i njT ^-^.L^j i_aj m 
____!! __ja>UI __<- <__L_J1 Ajju-SJI J__1 ____ i__j__ij ______ JLSLiT _,__ ljtj_oj 

._jj__J,l r*_tL*JI j_« <L j ,_i. j * ->- _t__-*_) _jjL___f ___t ______ 1 -__j_J1 4__U-a 2j-L_ I _'" 

:-L u L_ IjJI _y__ _,._ j.rLill TjLLI __j_ -tjj (r-l a -_jJj_l_.'}L_) V I ,*_L-_L_1,1 J-_J __*J____J 

__IJ jl___ Vl j __L_I_J1 j j <U L_L__ij ■ _ j U... J tl jj_____J| ___ ^|jj ^Li, (^jJI 

Li_S jja ^JajTj j^ji-jjjT -jj>.j j.-j _i__L__JI L___)jj>.j_j £_____i __jJI jj__i__J1 
L±_L>- Ijl* Ljj tri c _,_! _L-_sj jl j£_gJJ . ^*j i*ri i\\ L_±_Ij____j -__j_v_ (jjjJl jJaljJI 
_--^- L_g_) __»-Li _--ll ■ " 5 j ' *" I jj H sL__i)1jJl)) _j __«____) Lo ___ 1 j . .. A . £j_liJ| _)ji) 
L4J -__j___Lpl ^aLUI _)T — __jL__j_ J__a - (jj, 1, *t"i.«_t 1 j_____.L_jJl _j_o j j n r, 
,_J_lL-,l joJLlII _)__: ( iihV"i 3j_-J- ,j__ - J " - ^ JJ~-J 

ijH^mdji $-_■-•§ ^_a___)1 9&-f 

5j j 1 »it1 -li-^ji in *i 11 lLUj L_L_jl___- 2____) jT __!__•_ I C-SjJI ^ J-___S_'I (j_a 

J_b ( L rJ ">- (J-*JJ (--__ J___. ("rj ■_, (j_a _) U il I ___I i Jj 1 1 J .(jj_O^L__i LbjLliT __aJ I 
.4j 5_t__sL>Jl J_c1j__J1 _)_C. -__*__ Jljj 1 - (jL_* _;_JI j ■-- «tl __Jj ^ t-^-La 

j_i__T I ;*^j.a _)J Jj .^_i__.yi ^ (jU* ll 3j_a jj__i____ aj___>- -_-_uaJ1 (J_lJ 

_,(i^_i j Jl_*j --_____l_c_j___ -__Ljj_1__o j--_--j ' ^JUJL) j I :ji_>l _y1 <t f j Lt____>ljj 

. L___*JI jj_ -_jli__lJ 

_)j;U*:t 1 j____3c__-- j-u! Ltejs _i a J_>_1 j I j_L_y .__Jj_l j_j£^1jjJI JlLo 

L_3 I j j "i *s j_aj .j_=-.VI JL>J,I ___ j_^j L(_La ,_iiLi___>LjjJl j__ Li__Jl__s.T 
sL-^JI __ljj____j cjLKJ ~^_____!1 Jl 0 «- r„V1 __JJ .d-i-^LJL ^(U.^j 


fi j n mj iJjVl JL>J.I . __ j U ri 1 1 _>jju_> <j-Li (j--__Jl -t_>-jL__ L__-1_i .-Lj_-j_lJI 
L__t j_*_i j - Jjt- -1 I 3j_- (_----- l__)__s _jL-j_lJ ;»_L___J t ^L-Jj i /1 -v ^LscjJ ^ " « J j U 
tCjl j t^LjJb 4 rtj o iU -L__5}L_- ___. 1___JLWI 4jjj_l_- Ij j _|___-ll Jl_*j 
5 J ->. LlII _yj . (jr-j j ii W j_- jL-J? -1_- ^Jj-J La Julj l_jJL-=j l__j___ 1 jt A jL£ (j|j 

(j__. - 4jjLJI *L_l____1 j oL__KJI JL_^ - ^LJI JUJl -___SJ _J -uo-*^' 

< j__jj_*__ Jj-__j (jlnitL -L______>_-j- J__>L>.1j £__s__ j-0 (-->JI JuJJl-JLi -j-^-JljJI 

(3__lUI J-*J-_ l_3j___ (3_L__l!I !_L-> _-J-J t *L__-VL 4_3j_»jl jl innl jt -_jL__£J1 

.__j|_. -r j~ " (__!__ _j| 

jjj__i j-j-C. _>jL_j («_i jL^uj---) I " L i -Lj__jj_c. "_! I 3jL____-_Jl (j__ L_3jj| 
^__C,V1 L<__bj i j 1 "r -r a jL" t hjJl_~ o, \ j j ni"i ___£) r~< <)jj t »t _L_)J . SjyJ-C 

__-*. 5__iijj_LI jf j_>_j 1c __Ljj4I ---jjj-JI r~-j->> _>_« .(jL_LL__u ___i__Vl 

._i--ijjj-_> j_A l_jj-<_.i_jI ___. iLSLljI (___J -LuJlj- __J| -L_j_j___ t4jjl « -L_-_jjJI 
j_J__J_-t j_-ij «LLlj rUlV*l _f __-_-. i_SjU-_jll (j-jJ-jJiit j__ t g iii iiijLa _)___ 
jjj_>^__5 i _' lj-___-L*_- (j_j_LjJ__) __________ _j_. . 4jj.I r*. rnVI -L__j_Lo j_« jjj ijjl 

4jjI i jt,l 2l___,jJlLI j--J) . (j-.. \ j rajb j_C jj L___II ___Ju VI L l jl" "M L-JJJJ 
__ii 1 _) ~j_t . 1 -y j jj _-_— 1 i-_J--lljjJI jf i,_;ljjj| -L__jjl_« 1— wi M l___j__u LtjJJU 

j-ujj "_>-> JL-_-_.| _-J| (J-3 J i ^- t- L Jl *L=-j ______ J r/-i aJI -IJJ-JJ t(j}___-J.I L_JJ___J 

4_l.jJl.-4 ._$j_».Vl iSj &W 5____jjlLI Ut.^.J Y*o - TA) ) Chrysippus 
■((**_9 ^YY — YAi) j__j___jf l^i.imt _L-_- (jn tl ■ "Ll 
_rGl__s _/u JjL_a__Jlj __sjL___»^fl £ L_»-j( JJL>_) _*« ■ i ^ i o 11 l-JjJIj L__tj___ij 
LLJt 3mimTL (0.4 Vl .(__-ll__LI -.*___-. j-Lii? jl>. (__J| bjj__al _j^__Jlj - t^-LL-jJ-LI 
jl_L~^?l j_L9 j___ij , i/l (jj>_-> (j-c l___- J-l-j ^jj-uj .L_Jj___i_ll U_4_)_4-__l ______>___. jl 

_■_-__ _jf L_J___ Vj - I Q> . ', < '< a j I (jlrrlt JjJ->-i (j_- L_-_*_-l ___J| _-J_-__J,l J-S---I _-_-_, 

. _L_uL! __j__)j__ -L^jLoJLl 
J_b (JjjLj___JI _^JjJ— i (j-C j J^ ii "i tl j j "r t* I j t"i i iijl jl I, I j -y. l_3jj_«_,I (jjU 

^jJI JL-I! L-lJJ J-u-u ojj— --II j-^-cj .( jU i i J J J_4____JI _--U»lll ^_ij__<»__J| 

i(j____j| lLIj 7i i ii i jj-iLs (j_j1_LII J_i)) : I Jl>- ___jJl_a Jl_j_~) L___j| J--J '- ".'■-■"( i "I 
__J_-_- (_jjJI ^Lu-i^l -dJj J_» (Jjr" i »_) V (j-jL__lS| _jf L^-kJI j i«_jL_) lLIj " i.i jjl 
.(jLjl- ___4j juL-i J_*-_- J--J i_JL-l-) _--i -1J __*_-) (jj__JL_JJ _9_-_J __JI i_5-Jj 4_V c_-J 


iL_Jjl_- jl (jL_ LjJL- i(___jjj-ji _jl j i^bj <_-L__ _§? (___ Jl->J _j1 I i« tsi]\ j_oj 

. jjjLlHJ 1 1 i "a _*l_a 
*(_-__! J-_ J-tJ3j : LaL_J j-i-T Lr - _J-*^- j t-n . j I — _;VL-l__>-- 4j_u__I (jj 

:<^J_____t 4j}_ 4J ____,! B <(((jl_3 J_lj__L_--)> J-_l-l 3 _j-- -_Loi,l "--■ -L__-1j_> 

LL__-_ Jj i4___j____j ^Lc_>- '~ 1 L^jI j L , ,.j i , j . i j l Jl j_> 1j_C_bj 

4_L___-J! i)lio . LgJ 4___L>. 4__.Ljj__> (jx. jJ__jJ1 _>-=l_j 4_____j _-.i.«.t,Li < Uni~ -i i (_jl 

~Tjj 4_J__ _J-*J _* L_« -iJJ (— J-J <— ->J— !--)> T4___L«J Lo _J__ (_3 ' -" «(jL_! Jo Ij i l m » 

__-_ (___-L_T S____lj 4_<J-i L_-j Jlj>_-J - 4_-__>- __~J «l_.j_>.j__<j ( _j__L__(j 

i-Lilll __C _J I r"l iii g J J_ JJ-JJ (3— —II (jl jJ— — ujf _" I nlj .__JjVl 4_.Lj_L_JI 
^j.....,.,, j_>j ((______« J_Vl ___£_ jl) (___! (__jL_j (J jl iii * (__3 j-__ 4j1 

, \ Z*WA ,„tl 4.j o i ii 'ij ___«J,I JL~=j- ___■ £___ 
jt ( I ^ jU.'.l - j , ,,tl (jj^, Jj_i c-i 4___ I __ J >*it (j? LajI j J^___JI j_o (j-"_J 

___ _ " u * r , i j_jj_j (_sj__-_ l* i j_i__j i4_j____iii _»__ jj> * m \ __<i_>ji jjj _ 
i(___ -oj _, i t o ___Ji L^J (jj__> jl_ _jI___JI i(J~^i • Jj .' "II I-— * Cy 1 — -Wj> * ir ~ 

____. L__slj JJlj-j V «-Ojj J_-1jJ__->> (jl j_La Jj-J (j__-j idJ^jj dJ^j l__J _ 
_j>Ljj_i (____ _5jLjj S-iJJM <j— — — -- 4JjL__9 _jV (4_l____ Lll_ L_jt _,i__VI 

1 _ o iLoj__ (jt-;ll I^J-jjcj _j_Lj_J1 ___4 LL____JI _j1 .3_jjuc. 4jj-j5j 
(J__j ' ^ j ^ .3j_ij___ __iL^L__j jl-ir jt 1 1 _ 'j' J _ jjj jl (JjLSj ji (jjl j_i i !___« 

-- "~ _L__ LL____J1 _jf _gjl__ jl.1 (j_JL_j__tj jj____jl J___jL j__ (j___,l 
4 i ~ -J_-3 Lj__1 Jl_-| t _j^L_____J _* 4 iii ii*i (j*_1 ___J _j_ " rtl"( ^e—g i_j_jjj___- 

«(jL_ J_ilj_____,)) JL__,I Jj i in _____ i4_JI___ - L_LL~ U ____J1 (_____. - ,j;j__lV|j 
i4_*>LcJj (3----JI __L___i1 ___ _jl___ll )i/it n (j— jJ .«L_L_ (j—J Jolj____u))j 
j*j__ _— L— j 1 __*ii i j ~ £__i_ -i ^ .„-_tlj li_J1 Jj^ 4jJ Jj (_iiljj_H (jjklSJI (_L__j 
(___£. 1 ___ ^j-Sjj . LjL^ jl L__L__ (__L__JI j_->-T ___ (jj_l_ Jl_) Ls 3ljL_J.I 

4_l_____J1 : ^i" o 1,1 i l-i i njJl ((jj_l__ jf) f-U_« ,____.3 t j_____jV L^J (jJ-U 3jL__L_3 
j_l> fju!1 _JJ_ Jljj _ ( I _Ld> Llajj (_--__J .4jj_- jl i_)jl___. LoJ (jj_J jjl JLi_ 
Ijull I Jl_) _jUj _ ^ej. -^_____J| (_]____. j_j__j i;(_--ijj (_gTj5 1( j___il 4jjljJI j-~e->- 
.(j__J,1 4__>- Jj->-- ^Ll—- _>U-fj L_J 

,[ jL> _-JLn a_M-i ^-u!^ljd_i^^-_^ju : _^- j:i| j(*) 


J_i») 4 j K*1 LL_»_iJI ^ru ij t3_ij_-_*- (_____. !j| jU^. rjf ^q_ -"£j L_£_jTj 
j t Ai ^*_^J (juLlJI ^j^i* j») 3_jjj_jJj Ll ->. 311 Os>j '(«o^j ^ tjr 3 - <j— - Ui ^] 
jj U ; tl jJgj .— j__l_jJI _,$ ~fiqj I < jii i __s^L_i__-. V I (j^-cj .(«j « 

^J-J! _____ (j-ali njrtK^JI <jJ-_- j-a J_CJ 4___-L>- Ij_-«j CoJ ->Jl ^^-l-sLjjJI 
4_ll_i__J1 <(JL>-jj>)j t 4_L__J| -Ll_____JI («J_s» jt) «J£ _J| 4; .„;1Li)) -Ltj 

t^J ^Ll_>-V| j-AjJI J_» L__T jljj-ij-LI j^L-JI £-j-__j Ijl_- (^J^j .4-^j_>J1 
.<( j-_>.T j-~-i (*^J JL>-j jl>jj»j «_-ujjj 

_J| 4_*t_ _3j_j L_JJi j_3 _ JUj 1 1 j__) (j_3 JU-j| J l-l I . J | £JS Jj l nU Jj_3|jj (jj 

CmoK _)T j-SjJL j-jJ-jJIj .(j-j i '.ijj--' JL-__.T Lloj i^-i -vj i _^rt-L_l I jjJ I JL____! 

j^j i njj— _T _-JI -______- VI _____ __jT_ Clement of Alexandria [Jj_l__L_JI 

jlau-uj Ij j i miII (j_) jL"_i hL_i _^Jjj-oj__ __Jl j_lj_lJ LJ-La (jJajll _)1j_i_-T _____jj 
.".Anilnll -tL_j_-_" (jjJ_>L_fj -cltJI jl_-___' 
Jylj- l_J <jl___J V 5tJ_jJl J_-_- JJL-J L« jLcj-__ (j-JlJI _ > _ j Lj__-J I (jja Vju 
__»Jj_U J____fltj .U,„,T JL____f ^Ji jU_-jVI ( j_jj_j__^Jj_' 4_>-JJ tL_jLoJ-_dl JJLC 

,((j)i :«jT» j_Jj j ts<\a\\ j_" iJiCJJ ^j_L_J| ^Ij ■V" i n**_ 1 _--So _l .LL____Jl _ru 
j_j__- »jt» j 4-i.l1 t i"i . ii VI «jt» __j j jj q"1Li d ' ■— Li, 4_i Ll__ (ju j i . ..jj *C _, '* ' 

^j______- jl L-1») « jt ( Lcl» _--*jVl ____. j__l__ __JjVl J_J .-_pL_______-| 

-_UJL__ __jLI_£_-)L 4_j_iL_JI . .■" L>'liJ t(«-__jjl __J1 L_-_Lj_— jl j! " JLJj_>JI 

jl —iLljjJI Sdl j___i ^m"t i ii t Lt») -L__3lj_i_a J-JJ- _)J-— _)T _?JJJ___JI (j-a (J-lJ 
("ij^ ' - a _)J_0 J-_ CjLIjjJI (j--v_J _)V — 4j_1__lj_-_I (~i i njl "'4jl , ..tl l_i__I 
j*_fl 4_J____ L_* 4_>JL-_L 4_4J^VUI _1__.Ij_JI ^__ijj _yu j_j_lo JJ_£> gjU j*-il 

JIj-lII Jj-a_ L__. L_L_ t Jljj c.j n .«_>__•» ,« jt» j-jd a j s U;t I JIjjJI 
3 j__ ^l j O.I j| j_-1j ^l-Juj LoL__j Ijj_— o 1 j .n (3_*Jj L^j- 1 i4_j___-LijJ1 
4-j____J1 j_» __!___. I _)-- 1__ . LL___ll _,_ jVl __-_- _,_ ^L__-Vl - 5LL___ 
|_>J j g,„ 4__Ljj___JLj j«T V» (___* __j-_>.t 4 j jj-_>-j «_y-_J» 4J1jJ1 (jLa J 

j I» (___ 3jy JLa- 4_j___ (j_jjj__ jj-LiJ 4_)La ;(<_) 1 1) jL__u_a_lJI j_k _, U 1 1 1 _)LS 

j-ij— -^- (_l_ (j-jj , '"jj-^j " pJ («jT» 4JIjlU 4 j .„ ;1L Jiilj *«__! 

t» JjJ^ _>« '4_lIjJLI LLt_a_llL (jJ-— " 4_aj_3_) Jl_1j__ j_l_-J L__)t Jj .3_l__u1 j_J| 

L.4 4_*jj >(_'" "tl ' t-i ' "jJl _jj-jL__ j-a 1j__bj) Jj ■— " ■" " « T V j T» 1 1 = « t j 


4-ij.« ij~ (jja ,_c jJI (___lc s j_jj---t'jj_- _-JJ _j-_- .JlcLj- 5j r (jJjjI (____£. jJjj 
1 -r~< i iil _jl tjjLc J_____j iJ____>L_!j .__j____>. |*Lj ' "lj - -1 j . "| LJ - * ' J J J i "' 1 1 
jta-. r,jf J__-_ 1 . i i^jTj i( j_*1 lil- a 1 1 < Ll i^i nTI J~' i "■' l-__)j-_*J| 
•iM^- 1 -^ tj^ l^_— L_i -d-i-ujLcj* 1 ^y j . ' J " JL^J 
tULu ~%sr-~m*j __j_____'1 -JiJLJI J_l _, " i„_1 3j__) C_jl_' J-iLj 

_____ Jol ^-jt-J . f-jj_Jl jl (jSU-UI JVj"i ■ „_. »XU __? -_.!_, Mr.i.l (_j <> "ij 

.__. t 4_cl __ ir-.1L 3_-L__ 4_JI j-j__- t«__> jL_ . I _jl_- 1 j}» Jj_l_! j__ _u_». 
ei_jJL_ t( jt_ ;U ^ 4___L_J| i_i____l <U J_»LiJ"i...,iVI j! <_____ _J.I jJ_*_l _j-."-ij 

(_-!J (_k>_)j — _JI jjj» j j mm ^L-i ^jJ-- — __- L_T (___ J______JI jj — »j 

:4__JL -_!__. U^J jL__cL_ c__jJ1 _U_ ,__ __>_$__ __U___j .__UI " ,,.-1 

r_>. <r= \ _JI _____: ju<= TL^JU-j <transitivity __£___J1 Sj__-_ 

_g "i jUj__JI (jj___L____]| (jl _____ 0f -> n (__U1 reciprocity 4J_L_JI 3j__L_j 

5 ■! Jn __JI j rlj_u_i.Tj .q|-i Va15_-_ (jl- < ,^'1 f V <= u V j «__■ <= T 

L-^J- L_al .-jl. t . U _L_4 I jVl . (j_>j___J _jL___3 i_JL__s .(__J_jI1 (j.l i^ill 

.(oLuL_J,1) L^Ijj^ __;___ L___-1 Lj_ Ljjj (cjL^jjlJI) Lg-ljj 5_*___1j 
,__j .=l«j_l_UI jj ■ - * tl u>$-' " _jl J-^ 3 (jJ-u-il <_j Lj__jj L-_ I *i^1 i^Lc J_L_j 

4__->UI i-i>i tt ^ j_t_£_l jT ^-lc tju^jJI f_?JI (___- jjla-il (jjiin tjLa- JS 

4^_jj-t_J1 ja_ji±J1 Jji-J jl-j L__L__a 4_Ll__>J 4_txjj (__ Jj 3j_L_l__a ijJI ^ a "i n _ 
jj« j_Li_ ^L__J ■ ^ ■_■ cjj^_ ' **_)"■ L__jij .j_j____JI ^ic (JT lrt.'>J ^Lilill jj_ Laj| 
ijLajJI jja JjjJ- J-JJ J-J-C (*4-_J1 ^-j- 1 -" jl JU-_>^1 j_-i 4 j nUiU Jj-t-iljjJI 5j_l_~ 
(j „Vj (__-_=■ 3j-JJjJ1 Cjj-a-j i(_-U , ,jJ1 jj__a__JI jLJ (jL____— 1L U3 j-Lo l t ^-ill ■ _ < 

i__j__u __jj_>J1 j____*JI I- j -a-Jij .(«__- Ij-jij) jU-jjjl JL__cl _jL___-J ^j" -j^ 

LujL_____ (jT — ___>)jJI (j_a (■_«j_L_J1 4__j-_JLl i-n im j__ (____. L__l! tj jjl _-"t| jjSj 
. j-iiC -j--_JI _)J_JI (jLJ -__j_«_i_l __l_ _-J_- (j_a_J,1 _,_)■__- 
_jU Jl n »' rir-M (j--J JL*J Lr_j__ (j j£_) (jisJ t(jU 'U l__b LLj_--_ j->- j_ L—--.J 

j___J1 JL_*-<i jl t LL-a-JI JL_*_<i j_L__j jl l _;jjj~_-]| (jj- i _^jT :__;j_-_lj 4J_i_JI 
■ t-....jH (jj_L__ j_l_u LL____JI - j__s jT _-L->1jJI j_a .(Denkbereich 4_ojU_L) 

iLajljp!^ L-jJL- I j t J, i , JJ-JJ I j__ .i-^o___)_jil 4-l__I __L_i___ll ^l_Aij_l _j_ J--I _Jjl_>. • 
4j_>_ljJI 3_a>__1 jjjkj J3j>-_p! _«__ t_ii___l l_>Lgj ^ _U--jj J--^ ,^j___ _5jJ*L~ <^ _jlj ;_,!_ 

. [__JJit] Jj- i_jb£JI _i_J (j- J_>J (jr_- <(-5t*J,l lj-_ "Llj__J jti___jO (__)( _^j-_- 


0 <_-IKIi _HVmll 


-Jj-^-» jl L?-lL-J-« jl (jjt ^ * -■ (jj-^J U 1 (_r*J tOl J _Ji1i _-J-> <J-J i-__I_Jll 

Ji1__>- (jja ^JljJl j . Lj______ I _ 1r 1 ,V_j L1______JI . L^_1_U 4____l_jIj i_>_sj>_B 

Jlj-Jt (j I ' ^ U"«J i«_>-a]D t «jt» .«j» 5j JljJ_Ji j>ljL_____l 

_jj___JI _>fl J_>l i i" ni_M Jjji* (J-C- 1 fl "i aL_al _>_-*J Cj_)L_* tj-J L<> f. 4_j__J__il 

. t— )lj_jiljlt ((j_jj_L_i1) 

_j___il __-_■ 5, I r\ t]\ _> n « tl J_fc «3 in,li_tl _£.lLl_~» _>_ JUji_l| t_lL__l ^ il JJJ 
jjLjJI _JJ5 fr__i_J l__JJ__4 <j[ -c_l__ljJl _y0 4 1 _L_> _--£■ (jL_1 L__L_j_J "-J i^6JjL_Jt 

__ iiUil,[j3 ____iLjJ| _j_ jt-iiill _>t L__L__« ____i_i_- _)-a r<-ijJI '_>-■_) ■ ' "SJ^i 

.(L_4-i ___ __jL_Jlj ^JL____^1 ___ _>___„ Jj-M jt cr-^) (j_J----L-.-"''. a LjL_ 

tjtj-d J____ ii-^jUI __Li__bLjjJl _y» L_-j___>j J_l ^MLt _j___il jjljj 

4_jjL_i_- oL_.j__.j__ SL>JL*_a ___ <*___i__ jj J i<__L_uj ^jMjJ IjIj^jj 

• igJ^lj 4_llJ_J| ;^L_i_l_i_a 


j^LJt Ju_a __JL_1 _ij-_JI _-a t_-j " ij i Ig- t j < i > 5_iU t . 1 1 _>_»! j---^l <.*"r_ >- _>« 

«U_ tSj_,i_j i__jj_ji 'J>-1 . 4 rtj -> j ___>. JLoJ . ^ 'C .i.L-M-Jt _jia_i1 al "ij<l i nT La __J-i 
_-J_i (jj_ (jjg _>_J ^UinjJI jj__u___Jl ___ 3 j n ijjjt 4 n nitrtlt _L___J ,L_l_>J1 
lJL____3 - Lo!j _*__ -it i^ll jj- _)- *C« . t l Jj - L_i_u 4__jj_*il 4j_L, (_-Jt 4__l___] 

j_i____ J^Uj jt 4_i__-j_J L___. j_J_llj .<ij_sljjJI j_C_S?l _ji< (j_o l__iL>- ^Ltis 
.-m ,oll __t_JI _jU;t l Ul .IjIjujIj L-_^1j- 5_<j...M-JI a ■ n^Jlj5 _Hl 
J ____.! JLtj (__>! i^ij M_3 t ^j2,jj -JjjjT iPort-Royal JLjj jjj 5 n , ,.M__I 

_--)__;_- ^LtJl JjJ—J (JjJj . u Um,jJ1 jj___jJI ___ __jal_j^l ra_JjJ J-J-^^-t ^J-J-t 
(_>_JL>J1 j-jS___JI Jj_l_ J-J-^ jjiii II _>« "-"Jla-J ._)t^-l I _->-l_>J l.ij i" J-i O-ijJI 
(j-a 3jL3*__i_u« 5__L_J_j| jai_JI _L>-j ,4j-Ij mi f jjj-J La lj_J-i (_j-JI — -t o 1 1 11 1,1 jpaj 

j__j jj-wj-j -JIjuT IjjLS" (jjjJI jjj-L-il 4_3 ,l_u > _ ; __JIj 3J__>.Mi1 jy__> 
^Leibni^ y>'<<^ -f| ^lio-JI (jjj___it _yj j_o pi_ ia jo-Ij Vj ij-_>-j__i1 ji__il 

et__C. j)j-*i 4_1 ijcJjJt J>Ll- __J[ ^JLj ^JJI j_b , JuJol_JI <_>.j ____: (I j__, JjJj 
(___ VI JJ4-JI JjLo jJ ,j___il jl jJMjJlj .i_._L>J1 L^i>L_-tj 4j_j_jJl d__j_J| 
.<_-L_j_i sLjJI LjJji—l cj_l__—1J 3juJ— <___—■ I ■ U ^ ts\ {7f^_ ,j____r j__ui— J1 (jjjJI 


p£i| ___!**_____■. 


(jj^m __- Ci\V> (_--J1 i_jJ___J 4 j i ■iL-u _H ____L_ll __J) 3j__-L_4 4_*__i i__j__u 
L_ij .(j_4JL3_M 4____>- JjJLt (j-a 1 1^1 «J i Vi fj"(1 ') ___J it-iir'^ tSjuJLa i , r ft _j_j_4j 

ojjLa _^3____- (_J1 Ll i>. n 11 VI jL___,_M ___) j_i.L_ -1 ^uMJU _>* iIjj Lj_T_ 

_) ** ■ "1 3 "^J— — -I ^ ■ <^ j "i i nl La_-1_ J(j inj (j--J .^*~i o 1,1 i U i ijJI 
SJjLUI (jf <_Sj--iJI J__ s _'l Cm-- _j_o . <__l_3jl__i1 __JJ 4i.L£__l 

_>____] l ai ; n L. L__l__- Jj-aj L^jf L_j__l__ (jja jjuj 5 j ,u a J?aradox 

Lu_ jLj 4 J<i i n"l <jT l_J_i__l Lo *__-_ (_yjj.ll I j-_ [JL— -a (_L- l*i j iVl I^J i~ijj nJJ*j" i*iil,1 

_jJl_- LL_sJ _h_-Mj (__Jlj 4____L_il (j;jJ 5j-jj-M 4_jJ1 L^jJ) lL-LoJ-^L LcjL 

.(__-! jJI (j__£iL__L ^ i nl" La tjJ-S" i.4__}Lg--a 4_(~-i 0 i _$1 i(i3ij^ciJI 

i4-j_-V 2jj___- ___) LJi__. ioLsjLli) J_L_j o*" 1 1 "i ^jjLioll 4___jjJ,l l_L>15 

(jjl-L^jJ 4 flK (_-j*>J i((_^j-_JI _£J» (_-ic f»J-— J _i»--J I __J -"1 J-JI (j-o _''*'*_ Li_) 
.«4_LL_ cJjL t o____j j*. ^jJli) 4-aJL_J,L JLil Li-jj -_i__jVl (jru jJLjUI _jj_ L^i 
i_J_jj_- 1 __u>U i oj j tt" jl i *lj ^ r ' ■ 1 JL^j ^jLJI ^ 1 1 mj (jl j ' ■ jf Laj 

___) 4_iV___kJ1 __)L_L-*___Jl __JL*-_J 1 ju* (_jL__£-l ___5j <«__jj_fl 1 j __JjLq__ (jjj 
-i_t__ j-a 1 ■ *- . t _)f V| i4j1_C _ Jj—__-« 1j-_ (jl J-a ~ i ") -11«] j . Ljjl ' _jJjLj_a 

. lj__ _ya Ij-piC (jL___f (jS_i j«j ( 4_j_*__f (__l j L*-t (j-tj." tij __ui <«-il j ( jj__'>L_f 

l_lj__ oLajL-UI 4"i olrj i^-SjjJa (jn JIjJ-* (j-^ ^_5-1 -JJi 

,4jI_ j-_ I fj~- i ii n (jj-Jl (_L_u_-Vl j_mj (_---JJ 
j_4 JjVl i rtlinll (jLS" JL_j . I j__ _yj j>J__! C__j __Jj _j_9jl-__L1 _Jj_i -J--J 

(jjJ-^ij -*b' •_>J b *^' tjt-^»- 9 ^ (j-* 1 Li__ j_j_^/Ij ^j-i J wlI a jLj jjjtb _-l_^l __h_j 
_jL__Ij-__I ftg -»-lj^3 ___ t((t__j_) jj_*.jJ1 _)()> 5JjL_JI (__^jll_-jL 4_-_- (jj-, j-_Ij_ 

j-a^JI (jjS (_jj _jjJ__*_ _J__T J---T _L__JJ t_) iiUj-^Ij— i_- JjJjJ - (j_- 4_j_T ĕj_i___- 
(■(j^m J-i (j-* iJL____ < rtl-_ (j-lI Ji^jLj 4_j_i____ _)J (jjJj_aj <Jj_-l . — Jj "i ui 1 1 
i_JJ_J j-jj-jj («_JL_ll |j_j_ __3 __>_£_- Vj .4jjI ^ niH 4 i -Jl _JJj ___ Lij i-Jj_=t_J 

L_^jV l4JZj-x11 _>_>j ^L_3 i{«-t>jj Ll__- lj__ _)tj OjHii jj-^ - (jjj-j-^l _jjl__Jl 
(__JI (_L__u _)T __j!jl_J1 jy__it Jj_-f iiij Jj- :___L__>j («-"L-j . Lg_lj ^^--iL- 

( nidi -__i _ J ^-SJ _v>*jJ1 (j- 3 Sj-j_3 __J1 ^-1 *i TJ 4_1 ?L___ii1 ___ (jl j nill 4 jl-w 
._i-Jlj_ l____bj i4-l_u_11 4__L_il _____ _i-_J (__J _Jj--f *J-i-j 'Ljjt 4-fiL_i1 

4_j___ __ll J__j ^JT. 4_j_Lsj_l _jIj___JI _yi -L_La V _J_C _JJ ^L__*j _JL_fLj 


( _C....IKI I l gU-.»l l 


I ___~j . L_f! 4jL$-j V (jLsjJI o- a ->i UJ " f>---i J-jj >c3W "-I 

(3_J_U ,U" ^ «—Jj t "n V (jS__L-i pjU *1l ^|j i1l _)1» i Jj-aJ _)jj_j --^Jli 

.Ul_*-- V__UKJ| 

oL___-J _>* £>Lj__- V jJ_C J__il_>. jl f>l-j jj i LtL J___ "JljLill 0 j_b Jju ^J 

jJj^M Lj__u <_V ^Li JLill I jl4 (jl VI . LaLu (i^j-*--^ j>_^) _)L_jJI 

Lajj jj_j JL_1 _______ >U 4_j____Lt,l 4_>JI__il 4_iL_ _)T _jjJI "ji___| j *L_jJI 

___ ___sL_jj_II __Jj J-^ *H ..j-jj i__4li_jLII J*-Aj ___-JI J_jL>J ___ ^ ■ - ___l_)__'I 

.j___C £__j_-ll (jj-i-l __- t(3_a * ol1 OT-Lji (jjJI JbJ_>JI -*}Li1 "__aj_J 

SjjjLi Jljj V _-_4j i jrt-JjLLj-LI oL_jLLa (jjo -__jL___« j-i-T _$' >-» JuJ J 

(j^-j-.M! -1j--*-j5 «i_j1 j_JI» ^4__ V L__ Laj .L-jljiLII 3__jl___i) LgJI :~_«_l_j 

5__jJUi jj___J1 j-i--1j - IjjT 3j__aJi jj-_j V (j^it.mi jj_ jj n-jj-^j _>i -L---1 

t__Ijj__'l =] ___ajjj_yi jJjLUjjI Jj-j» :_-JL_II j_*_JI ____ j-±-_3 4_4jL_il 
i«_)jj| j_" (j^jU^yi js - _,J (Epimenides The Cretan [__jj_T 3 j_jj_>. _,__ 

JL__3 jjLjl ' fuu| _jL_ (______ jjjLu-jJ JjJ- _)L_* 1_j :4-_jLL~ Lpl -i_i_1jJI (j_-jj 

— eUj-Jaj I — a (j.u___ (jj-L (jl L__*JJ 4t_jl J—-' (j_| jj_ i_3_A — ___J I Jj— -J _----Jj— _>V 

. *j"jfl^-,tL Lj^titJ jj_ _)_j 4_1 i__J-__ - I jul _)jj_l_j V _)jjJ_oj_-V1 

_j '« <ii _____^V__jJ1 _>-_*j t ^j^ Lil _njj <_1 i-L_jL__- jj-_e_- JL-il l_~_ <jj_J 

(j^jj_Uj-_jyi _)-_*J>> Oj^ K UJ-j'--- LJjr^^-J-^y^ J-' M Lr^ £^'jJ'j •--L*J-JI 
.J^jiejl 4_CJ (jj^ i(( I Jbi _)J-J__XJ V (jjJ-_LJj__y!>> (j-^Jj — «(UL--. 1 ,^ _iJjt__!l Jj_J 

__J L-Jb i_a,j___J! Jj-Sj *__ T LsLa t «t_j|jL_' luT» _J_j _g_JI J-^-jJI _>£. l_La (j_CJj 

._jj___JI Jj-OJ <_L_ -JL_>Jl _■___ ____) ;i_J_lSLl 4_iT Lajj ti-jjlio JL^-jJL j^Ja 

L___ JI^Cmi" i „VI 2-j^sj_4 (jl _>_-pJ _j^i i ii >j » jL«_9 ______>( oj__ (jja £_j__-_|j 

• *__j_«LL 1 i Vi i njjl _)jjL_s j>_i 

-LiJJI 4___jj__ (_>jj_ J__9 ._fO_-l (_Jj -_1_L__I.1 l_uJ_-J1 JjJ-jJtl p ' ■• l_3jj__ 

j»L_ J__i_j _ rtUl 't I j____ljj) !<(..• (jl Jj-2j (j_» ^jj _)_« LL_____I _)j_____u jJ__Vl 

: jj_LU_jjJ J_La ___ (__)->■ T ^=jlj S-w 0^ tJ 4i J -_jJ--il <_j ^ _J-__-«a _-Ji _- i ~ J- V L_g_i ? 
2_l_Jl __JI j_j 5 j <h q ___ _jj (_k-J:_jj_.V1) "-___ (__ (jjbl'i g jjl) j____c 
Ij^j-j-j _,[ ^_^-j__ l__»jj i-.JiLsJI Ij^J -_iJLJI 4JVjJI -__L_Lil dJjji . L_j__jLj 

.«JS"» S_j__ ^ljj-L-jl ___> J__*J1 (jr-a-ii 



|_j_| jSJ| jtn...lc 


^ iih mi_1 (»--- _r-- _><=J— »J1 t T J > J ^J L-U-J 1 _L_s Jf. (jjs I «l-"n (jL-ujJ 4__i 

(_n_- 4_l_- j_jj_M ji ; U'.ij iLr ^Ln_a}UI a ^ii . a <j_„ absurd JL_»JJ .-____*__] 

.-uKJI 4_>JL__a 

jy_^ jUj___ 

JL_-__<) (Jj4 (j_jjS-_i -I. I ~ " . „V 4 i^>j_gj( _L_> t_____g i_JL_i_I L_jjJ___- <_-_. 

modus :^_lu>U1 L^_j____w SjL_ L$_JI j_--Jj) .aj__-L__t Sj___ _-JjVl -_jU;t,l 

u - "n (__JI <9_i_L__H 5 j__JI Lai j-^yi jf oLj_)M Sj_-cU (^! ponens 
.«Okham's razor ( _l£.jt J__j» _j _>Ic<j> ijkJLl 4_______- _J1 _j_-^L 

____j .___-_Jl (J__U1 ___! _____L___t £j___.j___ j-__jJI jt S___cL_ 

i->__jj -£__.___ _;jJ1 ja (M _r - ^ * V\) Abelard -jlA-ut jt (__* ,<__jJ1 

(__]| .j.^LjJt) i jlat l j «. i -, ...1 _,t 4 >_____ L_j_aj_c __>-, I j___Jl _)L_ 

(jji <-a-lJ__ — j jjjb (JJj-to (jC SjuJ_>- __i-___)j-__-> '-■„''■,_ 1 Ljj*^_1™ Lj1__~__jI 
4_uj_j_J| SL_»J| __£)j .4_Jj_M l_1 oIm.Uj -_jL_£jJlJ1 __JJ I_J__-j- _j__j _jt (jj_ 
(jj_jjj_,lj (jj *i >■— Jlj (j j_j__J I j (jj-j— ___#il ~ J m i J l — -J ? iio J_) 1 i nj 

4_.Lt__> jf 4j__j_j_s L^i_ _)j_oJ_____j J_ __9 _jLjV1 S__c__ — __iJ___J1j 

jl__-| :J)U Ul _,_ 4_____j p___J1 LujJ Li_L__|j . L^jLj} Jj____L_j (jjj_j__j _* 
LsljJ (jj_u (j' Oj- L>~ <^Lj_S 4__j_Ls 4_j_u___ jjjO i4_t__JI < fi r i~ "i j <i ___ i^JljJI 
_____ (jj___kJj_- (__ jjJJI iijrOj --.1.1 4___)L_.I (jl . LgjLul 4_j__j_" jJj__ L-_l1c 

4_j_j__. Ijjuj jJa i4j__j___<j jjc __L _>Ll jl tlj -L- i < ii J I __>ij £_--_■ _j1 ^L__-| (*--— 

.__L_- , I 5_LcL_ d_ai*L__j 
(_-__. Ij_l__ ij_j____JJ l___;L___a tjU-o _,j_o _,! _JJ i-Jj- 5 -- «^L-jt J___j)) Lat 
Juj (j _1 ij_)_t _-j! ,_)UU1j 4ii inlntl __5_jtJ SjjjSr (Jji-t CjVL-__ __9 l_iJJ iinll 
4_c L_3j-_j "_J iLjKiiijj-.'ilj-l j^l-jt ij— ■ •V---' (^P-H- Lr- "-') 4jL_____t (jJ _-_it 

j_j| jjj-j_at -L___i ^jji jl_ii (jL_r4__jj t tro« ji ins ^uji ^Uj^Lc vi 

:«The Name of the Rose SjjjJI ^l» 4 Jkj jj-LJ Umberto Eco 
JS___j (__jj__L_a 4_1 .^Lj_yi ^jj-c L_Jj\_oj 5jLs_ _^jJ_Lcj i_)-__>Jl (____j-js ^L >j 

j^-i _5_— __JL I [aJt-il.1 (__ Jjlj ~ IU . -1 1 ^jj ^Jjlj djAJ-ill 3_aMj_l aJ_l ,_}jLuj j_i_s__i Ljj __L T L_- (*) 

_j n i nl rtll _, , n -11 ^__ SJjJJ f*_h-^ — iil_____rt 4jl ___l J tfjjjL_l lj__ ^jl i U -)>-j ^j^j-j-l 4 J -l_ ^jji ;-_jL_t£JI 

.[(jL-j-j-J.!] -jh-Ltl li-a __. _pa__ii_1 



c < ■■■■IKI I ( gh-.»l l 


Entia non suni :j»l_ji J__J i4jJL_1 SjLcLiJl <.m..m _ jjA.-<f £j1j__. ___ J-_a_.! 
i«2_»J___. j_l1j l_jI_L_JI _j__ __Lj ^_j__ l-_s_j>> multiplicanda sine necessitate 

aic L^Sjj_c__*;>___ jj „-~ ¥$_-__&> j_&i ____^j____ t i r jLj______. bUji 

JL*_s- ___>. i__j_.Vl Jl_JI j__ l___=jj__ ____. jj^ La_>l_i JjL_ i____j _Jl_-1j 

_j— _. j-, j-i-j V ijjL-JJ <__i ,(4___jJ1 j_« <MU"< mi o jj— a >L tiLLL*. 
___ jjj-jj _j . -j LliT ___i _>._■ j.__l J_-_- Laj? .L-jbLj <_;! ■> « ." --.ij .cjLl^jj Jl 

iJjJLJl j__ Cl*-- j>- Mj-I Lr^l JJ "'"> LTj-*- • L-i-j-^Lliil _____ 4 ,„a\ T_1_J,I JjjjUl 
___. J___JL> Sj___>L__. L$jV ijiiJI _Jj__ _Jj_i-i <_jVj___tj- _P_j___j j^/ __---« >-- 

j_-_l_-JI l*JJ < rtni<j («J jl 4.<_ tJ )l l_Li J_o pJ l_j i_j-_jJLi _j___J|j .i_jjJI 3__j___ 
_jj___L LujJl 5. J; u ___ _j_>ub J___ ,<___. j__u a__LL__ii __l_L_ jj__i L_c 

JJ___ Jjlij (Jjj-L j__ l(«_jjl ___)j 5 Mllrtll ___- L_U JL_b Jlil Jj-jl -L_ljJI jc 

.*,>_». j _JJ-3j 1-L- jc J l_-j_-.j ._J_Lil 

*U-_I1 

___9 -bj ".< - ._jUitl jjJjL j_o 4 a 3__*_L___j J______Jl |__4 ,<_____ _____< <■ 

_ji*_J J1j_-_ £-j-__> _-__- JL>-jT __i_Jj_) Jl__a (ii-j ^L j-A . _. U mjJ I jj____JI 

■LL^j *if 5_4__ __IjJ_Ll~ j_l_i__jj i4jj_±jij3 __L___)LL- 4Jj__ jjjcJ _j L . i i j 

Ls 3__jJI (L=vj ____ I _____ -- .-jl ...^tlj __1jLLJIj <_dj_il 1 J_-J_u 1L4J 

l_iM___1I j_c -j_j______, _j__,j j__»J ___;___ , j____c ^_I__-JI jj-SJl -_J__- 

_)_sjLu _j n 1 11 1> Jl y 111 _)L-_ _-_3 ^UbjjJ---. ^L*_fl CuiL ij-tjj) JLs^jj 
_-" 5 j rtr.il.iTI jJiljjJI _|jL_- i__jj.- _ ^<_^_____j .j_____JI _Jj____« j-iUr 

; ^IjJl___ _ l lj <-J J ^-' -Ll__i ' ^J^Ljj! _j__ -_ a -xJ ,*J _J jJI l_ (jja . Iju* LlajJ 

3_j _____l_i 1 __JI ___i| jj ijji < t -__a 5 . IU (_>_! a -_ j j"i"i mj i „j< <__tj__ (_; jjl 

__ljj_>JI J___1j 1 jjl_j_J _j_u_L_JI (__j__j V _;__)! I_ (j_a ^-L_jj_aJJ _JuJljx 
4-3j„-~J1 <___;_______, 4"ili->- J_9j iSjj.^/l S_J__. (tL_J _L_T _5_J1 3j 1 Ai^Y 

ĕjj-ljo j_o _-_- I SJj-j^o ___. l_3j i-^i "illj <t___t__J I 1 ^ . 1 1 ^ \ Laj ( 4__j_t_a_ii I 

^jL. JiLLj ioj-^>I.I L^jLj^ljiii-il -_u_- ^jJilj ^ljLLJI 

____ j n * . .i "> L__j__- L4J _ L_J_ if<i4_1jj (j-a _____ |_Jl__ _ 3 ______J V S j g -V. 

.(jLjJI _v- jrLj-. t^-Us 



.nominalism-realism 3 it gljJI - 4jq ,.,VI "j__L_<j I ajJL _jLt_j __i)I Sj__L_il Ljjl 

jU_VI J-lo-j dJjL A J L 4_j_<w6Vl _yi 4J t(jU rl I 4 iii n fa ^ij n _-- Jlj-i_J (jL__ij 
Carw (j_a 4jJJ1 d ij** Jj->- Jlj-_J1 4j} ^ " ■ j.l_-jj 4i jjlttl 3-<-u_Cj I i^jTj (_j-jiLi 
l_ij>-*2? LjJij . a__j_-i| 4-o i .il'q _l___I nJj-iT 3jL_-J jj i4__j__>J1 j1j_v _' 5 1 j m j ___• 
VIJ-uj 4i>.L_il a j_b CjjLjI i((4_ijj_iJI 4____L_JI £Oj-i>> 4jL_i _,__ _}_»- (jc J-i-uj J_1jjjj 
,j-__L*I1 j-—-1 f1jjj)_-j ___i J-2jj) i^ljjJI _J_- Ljjljji JLi 
^L_i__J1 (jjs (jj l^T 4____j (j^l __9j iJ-iT Jlj inll 4-____j_M 4^L_t_-JI C~iL_' 
(j-iijjG lLljLS' Ltji? 4___l_ll L^jLjJ-) _rU (_Li->_) L#jl . Jl_j Lm_) J-l-j 1 ^titn f -- — l- f (___JI 
4 i j i U L_a .jI___jTj jjJo^L-)- 1 t_Jj ' miU j jM "11 4_i i_>L_- .j___uJI <_dl_ (__9 
(j_~ I Ju^ ( Wtj. fcj ^oj 4 jl g ttl 4_t_>.LlJI (_yi ^_W<__4) Ijuka S«universals cjL___II» 

- l___ (__-_ - ___JI .oLi_JL 5I j . j-j -;i j(ui_l_jj juj____ ^.ty* mijj i__j_i 

(j_rj_aL_. Jjt_*_<aj mOj_*-j» .«— Jj» i« jlj-J--.» a<4 j __lo)) i«(jL___|» (Jj-j-9 (j_*J __j-~ 
__i_. MgjUill ,J_tl___J1 (jJj-L. _>_- 4__>jl11 ^J__j_ .4_Jj__il j__j l_ j* ■ -■ ___■ 4____i_J1 

jL_T jl_j icjLaKIL 4J_L_____ (j__ j j j_»_~JI _$j_-e->j i__LJ__J < ?n i^-_ JLn"< ■»! 
oLLLujl ._, Um.jJI jj_^ t\\ _____ ci-fc.il! Jljj-jJI .-ani 11 j_s __~j__JI _-_<__l 
Lj-ui^j 'Lajj^j 4-_JI ^-i-* (__!_. ( jL___ , l jL£__J__Lj .__LJ_JI _ru L$J 4jL^ V 

.4 n M.ln!( ____ jj-i-J _$T __Ji 4 i mmIL LJjTj Ljj-j-j-*- I j_«T iOLi-JI 4«j ito 
_jl jJlj— jLa il_)j__!1_11 (j-i__il 4_oJ_ > jj_ __JjVI 4_____L_Jl _)_ij__, jl LTij__j "i/j 

__3j CjLhJSJI I_4j_- ' ^ ■ (_7__1 i4jjI n iJI 4JL-ujJI __ic. 4 j , „j, i a ____1j_>. _)J_J 

.__|jJL L__jL»J1 |j__ __!_. j\£j_ _>J L_T juj - LL__> Lajlc (_---j 4___j _j^?l 

_j_a jL_fcjL Lj_4__j__ JjLeJ __Jj_u .4_itjuJI jJLo l___3jL_j jL_-jjl- 1 4__3 
j_j_c L_jftjjJ__i ^_J-JJ JjLtJ _)J I irtjtj 1 1 i 3 ' ^j--J Jl o" *^l I ^.jj _)T UJ- 
4-ijj__jL_Vl 4jU_JJI L^j) .4_ijl_)1jJI _?_Uj-J 4_l____ _--4 _-Jj-'1 4j__j__JI ._)L«)-I 
l-u-JL. V iJL_- __i_. .4_j____Ij (CjLlL-JI jf) J_J1 ___>_• __j_— w i4^J__J1 

j-___T J_t,l j! _)j .i r j-_-> (jjla^Lal l-j -ij_-<a _jlni,jJI jj m-i itl __b _)j j « q|jJ1 
J_" L_j_J (jj_LJ L^_?jJU cjjJI q\ Ij I rl 1j_t £aj i^jLil __lljJI _yi 4_j_i__1j 
cJL^J jJJij --)j--jj . 4 j<i miVI (__-^ 4___jL_«J1 jJ-JJI 4 _-wj Lal .^jJu-^Ij JjiiJl 
(jil__ill jjJaj 1 oKj <(jiL_jJ1 (jja j___x._M ^LL__JL j_o__j _)T 4_uL_J1 4_>-jj__VI 
4-L-il ti mi!1 (jja __jlL) 3jj_u_ __9 ^Lu-T _-)j_j_- Jl_j . 1 jj,'t mi"ij L>- j 7i ~i CJjLjl 



u < ., r . IKI| jU-.-l l 


jjS- jjl jj__ V -_4__ll ^j-_L_II : L^ilj __<-. j_i-___ L#j--j jJ-jj I _U •> iIjl». 

I j - i **-"...'. Jj—je-o ^ ICtl ,_J__) (j_- _.|j___ll I q * I t~" <_Uj _l)1j_i_i__ 

J 'J ' "JL* 1 jLil l__sL-> jl . La _!__. __jj 4-jjlj i"i c _L_JjJ_J ^tj t^-y^Li La ' ■ * j __i 

__iL_JSL!l - (jiLiiJI 5 jI-k lj i > 'i ~M JjIjI (j_a jl__Ij j__j - Roscelinus 

.W__lj__V 3MLI j__j_« 

1 - __}LaL__J1 i-.^l" ^Jj tSjJoLUI ____ (_£* [«-jlj-tl J-_J-__--> J _ i , ij V 
(^.-Ljj-^l L-jjj j_j£_1 -jj_Jf ^jjjlj) (jlSLLpjjjJI Ja ,j_L___tl __->b_-_ 

J-L__j .(__-L_jVl (<mJjj Duns Scotus oj___, jJb ^ * -j) jKm j .,nj__J| 
!____. __l jKII J__*L_j -5j o ,„_"! Jl__iT (>, Jiito J£__ fL>_l ^ _.!__ t< -U 
^jaljJI (j_>j__j .(tijLJI j-aljJI _y> W-k- _>'■ ■ *-»"_ LgjJt) j ill ^bil j-alj-J 

_j n*-*JI (t___4j___JI 2_>-j jj Li__J i I _ j " ■ "'' __">L__CJ (j__ j ■*■ ■ ■ ■_■ i !_._■_,- LiL___ 

jl JajL ^______) species ^jill jT (_)L____| jf j__*__>. j! -j-_*___ ^L__a) genus 

l_a £ _________| _______ La J_- __Jl — .-Uj _gj ni Jl J_L_JI _)T V) . (__-l J_ '**, jl L-ljSL 

. I<."j3 i n"l JJ--_ _--JI -_)Vj__jJ. _jJ__.J j-_J_»_a _ys *L_j 
j____Jl CjLjI_4_J ^U-uJI -___"_"1 _rU J____J jLajJI _)_a Sj_j_____5 <U___-J L_^j| 

^L__JI __!1 _jj_JI 4_~___ _-£____< -JI.Mj-k .-U-IJ __IjVl _jL_L>JjV1 (jjjj (___jjjl 
- j* jLi 'I ij ' .^lj 4jJ_*jJI c jI rtjjt-i",l| Jj___| __9 j-l_j _5-J1j ,4«j ,UII ___t j_i>L>JI 
_jjJa_1 d_____J| j i^ic. J1>L_- jj-__i (_?jJI J-st-Jt _," --j ,-iljKH (__JVjJI) 

(jL_ Uj .3 ijiy cjIj__1 __!l 3jL__VI (> -_-j_V",M,tl __L_J_JI a_jl____ __i_ 

-_« V] _UJl- > (j_o — — _j_j (jj i(j___LI ■-j^jL^il «j... Jyi J1J__J1 3j_L>. _|L_ <£-u_jJ! 

. 1__L-_J3 Jl J__JI |ju_ 4-vtjJ i__)j__j <__)t J_j_fc.j • ,aj__- _U_U_J _JjJ (jj» 



cOLaL^-,! 4J ,(n T* - 1 -o ■ ) j___ (_jL»JI (jj-JI ^j-oJ jii-T l_^Ij jitL-jj Roscelinus (*) 
^q ,j*>L)jl _>«j__JI (_J1 "UL_j VI =gLi__ jjja _jj_ (_ £^S_ i4jjj_b">LII 4_i____l LL__JI 

Jjj-j . *La__| _j_J_J OLKJI j? _% _jJI ■ (J ___V1 4__j_4_ __ .1, a ~*U >__i __s J_u l_]_ 

. [___>. j_U] L$J L^_v 


_ 


<>_WM.U*_,\ 

L_T <Ll__1jj 4_l_j_-~ eLj__H _jjl> L« ___ 

«^L^M^» _jia_T ^Lj^ji _j._j <m_*5 l$£jj_ 

I ^ ^ (J[j_jJ1 Ll^u I £ j ^ i * ^Jj i 4_La_i_i_u_i^ d i * i i t--i — 

^jJI *l j__l -■<-, <Jj ,1 « «II 4__jjl__ __.L_ 

. L_L___j H-J jjrtj __L__j_'| _±_ (jja ^_ L^i_jJ 
L-ll i r*ii1l ljL_ j_> ^ tl " t| Li_j___j_3 jj < ' (__ J_— j 
__L|__^j L_)j__J _,_— »-J <_j___l j__ i^JjlU £-L_JI 
_, ii 1 ii i jJ tJl_»J| 3 « j jt-^t .j_____ ^ , ___)! (jj-_!l 

(JL_, 4___J _j_*j i>US-fl i4_*jjlj jj_i_*_4 Jj_i__t 

tfL_>_! VI L___a j I j ■ t ^-__-J ti_JL_-j I i _> t<ij_l__ 
i__j__i_l L__u_i 4_1_- _}_.j_4j --lj _;jJ1 <ijjj__J| j__i 
J-X_ ,_jL__lj 4__u 4jj_L-_ ij-a j-J 4 ■ ii n l (j"- I (_3j 
a^ljjJI j___-_ 3jl_jj Jjj__i_U 2jjj j<H _sLl«_jjJI 
. -JL~ ____ £___u (JJJ (J aJJu La ___}j . I j__ 


-<_)__- J___! <jj^l __-->> 

J_t i3___Li_l alj_Li ____! 

,_a J — ___i ^j__V_j 

jjj J__ :1 iii ^jJla <Ljj__ljj ^jJ-a. Jel Mi "j , *>__JI J__j 5 /lLJJI 
J_.b ___. !__».__. jL___V1 <j--" 1-1 <>-__. f (___! " ^ ^ ^ 


jJL_ ^jUA -U-J1 

i itii r<t> 4_Jj__ljJ (_5j_lA J<J — i ii - l 

^Lc jL__V1 _,L_ 1_l i 3___-f (_i_J! 

l_$j| ^__1jL*j_J il J-±— (O— =______, 1 (jj-"-! j*J_*J_1 l___j~ 


3 ollntl Ljj-aLjJlJ (j_j j*Jj! i3j_AjJI t- j*?3^ »1 n mi ___]1 _____ i 4_j JLj? ' ^ ■— - 

j&iju _£ jJI (j_v_ t( j-u-^ _JI _jj____-, (jc L.f 5___L_J1 (_i_- L.L*_ JjJLj .JJijJI __i_- 

jj_djLiJl i hn *i -kI JL_J S^j U. i ntlj ei <rt 11 __Jj JjjJ ij-" 1 ^ Lr^J- 

L-aji __J!l J__- i-_-ljt o i 4_j_- L-^Jr 1 ^-^J OMJ _> J J>-#-1lj tjjjMH-lHj 

jjjJI __IJjt .JjJLU __J1 ^ Stoneheng jj^jjJL^ J__>i ,__« ,JU___J1 -_ij 

^■llg^i") 4—-J 4-L^_t— 'I -_L_.j J 4_>_.1 jL__« (jj igjj 1j_-1jJ i4j Ju _ I 4_3jjJI 1 J_-^ 

, Jj____!| jM__j[ £_*. _ jtjL> . _ Jl j_i_ 

J_Jj ,_j|j_5__J1 JL_sj-j 4 U "ijj- CjL_i_aLjjJJ 4_j_1_LjJI j_.L—_JI _-Jjl j j U" 
0_1_j_.I_jJ Sjcl =L)j-Lij j__ -4jj)1 c-luJI (_lj_»--J 4_j__. -Jj-hJ _>lj___l _j_a _^ La 
I jufe J__- .^Ljjj___I _jL_____-JI ___> . _l J_£_ _"l JjJjJ- (j-_- Aj j_j__JIj -_L-^-___Jj 

J-4*JI I j__ (__ .4J_-»JI —jI j i^LjJL lj_a- 1 1 »" UL_- . ( Jj j j___._1 L— — jIj i(jj-j-jL_J1 

__ajj L_- (J-Jj i-j-Ji > " in 4 _>-J^' <lJ ( " (< *"^ 2_L__ __LJ_-_. __j_4_- ij____J1 

L. (_-3j '(l_-_ L_lj-i <j-« Jji o-uJ^^jL (j! 4j _._A_>^' o-^j) j->--t lt-^ L^JMJa 
)\X -YAi .Eratosthenes 3 r.jt ...j-ljl - _j_1L 4_sju 1 <jUi->- ■> ^-.Ll-i juu 

J__JL (jjjI_) J-__ ___ojjal_i_JI _j-*i j_- j LL-u-i j I _)l_^ CjIj1__ J-ti-JJ 1--S> Jj— J •(■(**_? 

.j-*_J! l^-jj 1_ 'j.j (jiio miIIj (j_>j -1 _aj _ _L__t,l 
i_j-_i1 (__• 3-_i j_J1 4_i_i jJL Lj_t___- i_-j_)jL_ __j____l - __& J_" (j__ jj 

, 1 iil wi 2^j_a.j_>» __jl__" j_Jl__i) _j|jj____ ___ L_>jjJl_*_i t_jj____ l_^j1 .^_^__1j 

(__ _______ _IL LJLjjj L__L_ujI ("iU mjI i-_ilj_JI jL___c-i j inll ___ 4 1 r^Jlj 

.(»J__II ^-3 J-ij-A _L_j--I J--J *-_LjjJa1j-j_,yi _jl..j (j_L_JI -L_- __-_■ L_.j-j_G 
_j|jL»-_JI j*JL_ _)! Joo i_,j_-l (jjijl JU« (_-J t4jjj_-l"n<iJI ^jiSjJI 4£.j_Jl (__j 
j-_Ju *__J__ -_ulj_Jl 1___ . JL<__I ĕjK eis .lj_- j___i_i_ _ 1-r mijj J__JJJ [_-j!»Jl 
ijl Ju V 4jjl <i 1 11II j_1j_k.V| jl 1 11 a :i__J__ 4j_Jj-__ _^jL_o - I K"i ■ »1 __J} jU ,.jT 

iJ<i"i<U J^jJI ___*JJ.I J-J---J of u^fl_ ^ LpJL-J^j ' JU-JL (.^-u-j 
^jL-JLl _j*-jJI CT-s-UI Ujf ja 5j-1 jJI <_- JL<^_- *-l j_>j3 O^j) »j_1 jJI (_d 

(jj jJ_J 1 I juk (j__ (_JL C J--T - _U3 (jj J^-J l__j--j 1 LLlLiJlIJ . (<___j J_^ J-lc 4.iii^ j 

j*4_j jl ^jU"i i ii 'i L_ii _j__ _ (_ll .^JL_U _$Jl-J__JI jj___JI (jlj^t^j —JJjj 'j-cjJI 

5j_j_i __a Ij-iT _;_j*j i j-i j (__-L_u-- jlj__ (j-M _r—j ^-lj__^l i__^!T Laj_a__ Ijpi o _-i 4j_j— __ (*) 

. [_l__».j__;l] Jl allinMJ 4_JL__ Jlj_- L^j] JLSj .2-ul-aJj __LoU__j 


_ ■< ■■■■IKI I „1 .j . AH 


Laj_>- (jj£_i (jl jJj£ V (jisj Vl (jl 1 i<>ij-L_>1 bl jj5j1 3Jj(j '_iJ uJI j_fcljJ_JI 

jj_j (L-Jj-M -4j_« J-*->-> <-9jJJJ <j_-j-'l (jf Jjj ii >i i*ii1t Jj-- __tj_s_-J Ljjl o ni 
' l__Sj___j lJi_)J_3e__]| I_L_i '"'1 "j -»lt t ^11 j *'i1 dJ Ljj . <__gj_n j " 

J_._"1 _____ jt (4jj___S j____ _jf 4_l_c -^jLjj J--J .j._-j__lt _>_j_^jL___-jT 

, _______! _£J ' t— ■ A"».— . I 

, Lr _ijj__vyi (j5Cl.it 1 i j__/_j__JI £_j-___J1 j__ Hipparchus lj _jj->-j1 m ^ (jLS 
__>j (jJL- _ j_*__ (_____ -_Jj-_j jl_-T V (j-CJ oj-jJJ Jj_- (jjLill (jj-_JI (ji (jiL_i 

_j_a lil_u-uf (jlSj ._JL±J1 4j___lj _v!Lc_ (J_*-J (jL-__J _j_j_9 _jj_i__g (____. j t JljJjcjJI 
i4jjl_i ~_x_ ___) _J-j_La ^lj -r Itl jl (tLa^Luj? j-L__ J_-~ i . \ tuc\ -j mttl 3j_L__l 

J_J__ 1 ____j J-Jjf 1_4_U J_? _^'jj_ Lp_- (J-5jVl Jj__- Jj_U »1 A ,Jf (_£j_ib *____- 

. J______J,I (_, ?-a-.iU '5j_j|_ ajl ,,iJi (j_j ^c_*_j (j_i j__-jj_ j t- j t j !___> __~L_j . *___.____ 

(jjj^jJI ^___jjll ( " ' » j "il (jr-J^ -jl-jJ-sjJ 4_i_jj_3__j Cj_>t ~t i ii J (_yjji-jL_UJ_ ____lj_k| 

t4 <1J.|L_3 __i1 _Tot s ' _ ^ " ■ - _ L__jTj .(j-ajJI jjj_4 ^ja 4jj)Li)___JI |_Ij__wJ_J 

J|jL____M __ljjL_-'j ___bj___J|j _;-_-UjJi (j_J1j____ _M (jJJ-J I il im"*C_ |j_£. _-T-_"iXj 

JjUj 4-.L |j--j iii __u} :(--J--l - "_a ^ -_j_a_j>0 -_L__ J_> ___. , „\ i_-__5j (j__ 

.4_ijva__11 _j_5JI Jj_*J (jloLlLa 
_j-_j__i_JI 1j_j-"i, t 1 ' ___>1j__lJ 3-J-_t__JI 2__j___JI _J_J (jjl__J| ' I^^V l__L_-ijfj 
J_a1j__JI ^_lj__v_1 (jt j-3j__j (j-JI -_i_>_>1jJI CjIjI intl (jjJj - (j w ; *\J ^ j J "Hj 

I j 1 1 j " ^ I d il ^ i n l . ~i i__ r _jj___j JSLijjj ' * 'o, slLjjSL- t___?1 jSJI (jjj * 1 j ,a jj-L^ 

jjjj V (j-JI 4_ij_--JI £jj (j__ (jJJj-- jL-i-i__ JjiL-jJJ (C_ (j_ij .(j_= j- 1 ! (ji_- (jJ-jJI 

L^l_. ciajj (pJI (____. LsJj-I Jj ^Uj-JI j-lj_-.SU 3_*->L_ ^ (jSJ JU<_JI 

4__j___- _____ (_^jJ___j (jJj^l _y"l i ~ ~- ^ (jAjjL-wj J_js-j (_________ __!j .__>L___uJl 

-__J__*_J « 1 J>) J-J-C J_-Jj-J (( V_)) j_?j__3 « Y J))j (( 1 Jj) jL_L__ l(j_J JjIjJ - t. , "j a 

___i 4_j_ib 4_Tj_>- (j_l ___u-j_j CjiljJI (j_l ___?j__J1 j_lj_ij t ni.jj (SjjJa- i_J-b 
(jt jjJJ^ <-Jjv_sT 1_L-> (j_- (a_wLJI (j___j_Jl jLuiil .3_jl^,a 4_?j_a_J l-J--j|j <« Tj)l 

-__Jf. __-b epicycloid (jj-j-_JI (Jj-jjjJI u_U__JI j__ tl.i a i o <j-b__-« uj-L. 
J_-Jl l__1 .C^/ib (j-j-jj kuklos 5l_ci „^ _____ (j-j-jj epi _>_ epicycloids 

-j .i.IILj I mi5i jj.m i^i II Jjj- B___l_j 3_v_ _j_ijVl _)1jjJ 4_ij i"i . n j jjJI (jLsjJI t_J* ^-i-iL-yiJI 4Jj_JI (*) 
.[oU-wj-il] 4^il_ ^ ,0i j 3-_aj l_jI_-L__ 1j Ujj f\0 ^__j .__jUlII __II 



tj*2l\ jjT pj^-il ^ eccentrics _Sj^jJJ _-!i__-_l j-jIj-i» j^_ l-jL-I 

_jL__ j—jJS (j^ Lr— J-_ — » ^J"^) * J-^ J fjl 1 " a f— -HJ. Lii_- ■-4 - '**>L_a 
IjjJ (j-L>Jt _jJ-~ — -ij— »-J ' . ' * t j __3j___jj . (j-aj*- 1 ! ^__j__a (jc ' fi l"i V a 3jj| jjl 

i^LoL^j — ^j -»■ ■ L<i g i a V iij__LUbj) d a , ,,1 a 1 1 ^jjLj j^^a Ljj-_3_.ja 

4-_- i"t_-1 t __-JJ oL_*__JI (___JI 0>LtaLjJI (j-*j_.)j j»jL_lf j-4 j>i (__J1 iS-*}±5 
. I jL4 _-JJ _j-_ ' <-_J_-J . ^oJLaJ 1 4 t jjt- jj.il 
I j-^JJ 'Jj—>l L_L_3j j n "i i ii ~t_g Jjjt jl___>jVl LlixLfll (J_.j_>jLl_u_ Jt-JLj (j-OJ 
, -,^VI jj|j_, _j ^j-iiJI _£j_J-JI r A \'A\ 4j? <"'ljl „ ,„H j_jj5|j_jj <-Jj_-f 
(j-~ JJ--— '1 __JLi!Lj >l?J " "■H ^J-^J ^^jJtl 5-Sj-JV j- i .i (jT (j-_U tj>J-^jJ' 

jjju j-i-1 jl j-jI^j __>*>__ ____& _JjI_uj ' 1 * a c - '\ °t_jjj ^JJ (_ra_-J_ uSJJJ- 1 ^' 

uiJjLs? ____ i 1_CjL_±jj I , i i ? i'i jJt^l oljl i ii <i l g.ur, 1 mimj i_j_a (3j— 1 ■ g ' »j 

____,L__f f.L_. ^jJl j_- ^jJl^SLJI (jjj o jtUj (jLSj ^* 1 ^ epicycles jjjjlJJI 

(JjLjjJI ^jJt jUilL _t jii ."ilt -___JL oLL,l->. l_-_ j < I ^_jjL>-— -I oLt m->JL 
(jljaS^Lj * j ,..Ct L> jy" II __-_a oLI... ^JI _*i___ ~l_o ___ l _L__'j '.i_-l__<i ___jL_" jj-JI 
. L_i_- -Lia _ 42j ___-___t| JL______ _ 1 j ^.SJ-JI 

4jjjj-_JI J__j^JI (_,l-i _flj-uij iijllLall ^lc ("sJjLj j_- C--jJl>--I j-4 ljj_ij_ (jji_J 

Ijj <— «— ij ,(***) ^.UnjJl jji---.»J1 (___) (jjj-oJlj i_ Jjj Jl (j_-->l_JI JLt__l Jl I,Lij i"_J__JI 

>L__ j__j .j-j-__a _-*sjj <oL_j J^g - (1 0 IV \ 1VV] Copernicu (j-j-^jjjjT __IJ 

C_aL_ .3j_J-_ _jI ji_j j-it 4jj\ mmM —jL^jrtiJ L.ljjw'! ____( oLjl m-rU lj->-j_ J-a—-_ 

__!_ ji uLlljjl 1 _ 111'rt jL_r _c*jJl i(j_j— vjiU 1 ijt _P=j-- (j-L—ul (_J— ■ oL 1 ___>Jl flj-_ 

Jjj- jjjj(j_j-lj i^_JL_JI j— j-« (_-Jb ijj—j*- 1 ! -_-_Jj 'p'ii nilt :-__L>J lO-?=_ J-^l 
I^J-ij 1 11 "1 _i^*- (j^_5 t<- r —'lji— Jl ^j- 5 - j-_ — j c-JI lt— j_3— -II — JM— 1 1— JljLsj .(j.-.n _ .1 
La__t sj_Ij .Ujt— a __Li -__j!_ 3Us;i ^jlL^Ji (JjJlI 4jL epicycloid uĕ^— II ^jj^jJI j>. j (*) 

ijT j" - (j_ (j- Jjl-JI J^— J l _J— 6-" 3-^^ UJ>^I 3 J— ' J L ^ i i- 3 — a lt— ■ "j-ljJI J-j-s-Jl— 

^ jiljil ajjij .j-Tjj Ls-» J£J l_UI ____i eccentricity l-HI-^i olj ^ljjJI Ui . jl-Ij 

• [(j 1 -— 1 ^J-_l] _AV L3— 1 l fj _jJ=-_ 

. | jLaj-jji,'] L&la j-£f 3j-Ij lLj^ls-ji __Lc L-jjj-j jjJj Jj_i i-i 3j-l J J— ^j-GJt — JJ_- (f *) 
:_-J| £^i.jJLj -_;__ c__j__Jl _jS_jj . _j___lj La^__,l JUJ.I Ijj. ___ a^ajLL-^l SjL___JI ;___, (i4_-i (**+) 

jaJLt» 5 1 ,1 ^LiLi jl Jj j_o -- 1 , j i_i_s_H ,3_j_<jjL__^l SjL___»JI _»_ S ... t ;_ H j j»_ji«J1 ■ jj— jJLIjj 

. T ■ ■ 1 .«isj-ai 

i-_L_Jl J_i_: lJjJjj (jJj— Jl _t—u • J JJ ,|_jJI i____ . jiljU-T -^.^ H-jLj-' _>ji (j-jiLiJI J____JI (jjHj 

.[jL-^jiii] n^A ,Sj_tUJi I a__>.j__i^= i _-I ^jl^-UI 



'i. .< . ...iki i -i .j . a 1 1 


Sjyj->JI 4__J___1 Ja tjyiuW t^jil 4jjLJ1 4_j_>J1 iJliLI J__u_, __Lc . jluu J_~ _J1 

_£j iJLH^ "^J^J lP= J^' -^J-=- 'oy^- ^Lujl u^- £"^~ 0~~J-' l>- Lr^'j 
,_Lc ^na 4jjLJ| 4_?^j_»JI (jJi (j-j a j JJ J-> J' >" "M J • nitl Jj_- jjJU 1 a flj_ 
4__LJI 4_j___ __-*-$-!. I L_tJj J-iJ ,j-xi _>_>jVl 4j_j_w j»J_k___J ,-_ < ( j_5_,_'1 ~_J_>. 

, | - itX^ 1 1- " jjjjjjl i J l\l'^| l^i . t-. , ,. M 4jL_ i I JlA Jj— — I j|j .L^-Sj^ Jil 

(ji_-jjL-. _>_. (Tii^i -ir^ _J-Hj '«"■j" /ijjjSJI 3jj_J1» £>___ (j__ _)_)_• La jiS) Lo 
._)L_-J J-£>L_.j jjL i(j__!L_- (jrJJJ-^O J->J «Jj^ "-JjL-JI .__I>L__>.'_'1 _JJujLj_ 

<n! ^bJLj <jjjj_JI l_1M->T ____ J_> j__J :_.<jV\j ^jl^ _0--^L> <l.T V) 

!,__>. ajtj.t ~r -a 4___ J__C il . >-Tl _____ JL». _jf (_-lc.J _____ul L_tLL___»Jl 

Jj3- m^JLo _____ : jjjLJl ___ a j_j_. ______ Jg- _-J-jJl i_jjl_>JI L~l . (j_L_J| 

. ^JLd-U ^gj Mljll (j-iij^Jl J_1~U J_L_J J__lj 
jjl-jjj J ~- (j-JJ J J Ml l L__j___ lL_)1jJI ______ (~llj^ <J J _-1 j1j-C_ (jj- ^-^J 

.4_JL__ L_U«j . L__jj___a _>__ Lo (jL_i_i_J p V ' - ^ -_A) G.Bruno jjjjj 

(jf _-JI Ji--"l c> - (.-JLSLu^JJ 4jVj .Jl_L_- J-___l i a_-jJ___J.1 4M,r> V „-u 
_lL».j (jl_T JL__3 - "Lj-K_i<tjjJl 4___iL__J1 (j_a ___>__- _-JJ 4__>j_»JI 4_ij___ _J_1 
,,j ^ i tj tj C 4jjJ__ *~ ' *1 . ^ j ^ I T _______ 1 _i 4_ij_j-) __Cj-_^_L_ : 'l________c j ^ ^ 

(jfj 1<___-J--* -ij-J*--il (J-3jV) (jf l_4__- (T-^LL-J • ^j-^ L-L>L_ Li__>-J 4_jJ1 4_L____Jlj 

. j_i.T j4_>-i _;l (j__ < *Vj _^ .t(__-___o j---T (_;jl-x)— _- p i ii -^- J j__-__o (jim ("iil I 

lj___ l(<jJ__J1 jij_4 (J"<1 M'tl O j-_. J l-l-J (_H_L-4 I^IMii (_$! -L^J, ^ (_-JL-JLj 

■ M j______ V r j_*J L___ut 3U> .-Ln__ V (jj-SJI ol J^l^j-^j- 11 

Jj__4J (_f J-Jl l~-_L_>JI «.j__-JI 4 ~ j ~rj La lj__i i4,i i nL_- oL-LuLa Lg_Lu Jj____ 

4jj_bL<J lj<l_*_J1 £> jL_a (j-Sl jc__»_i J_^ Jj_- _9j--1 L T~-'j-' 0' "4 ' --_^J 

, Lj3Ljjj__ LLL_& jjjjj (j^j i«J ."jaljJI (___ . Jj_bL__ L_j_.j_i _jl L»_r L«L_- il-_jj 

Jj__ 4__ul _j-a _lil In^jL) (____ j____L_J ,<__JI !_-__ ___ j___lj_J.I 4_a1 

(jHj <t _;j__»JI L_£)J-__JI 5lj__-^4J cj^-J^I <_ll_l_Aj|j 4jj--_jI1 3_.jU_JI Zj -Jl 

j_uj jjjjj _)--> '-4j -(j-^j^^ uUj^ Lijj «-i _ ^-jl*j cj-j mi „- (jL_r ij__ jjj-- 

jj_>. JL_J : L_3j m.IlAj Ljjj__' 4jj_» --.j-- (j-a __Uj__1 i4 o jlor 3 j i - V n, L_J 
j_5__Vl (jja ~_j-^_ U^ Lt^J i4j1_l! _____l_La _5jLoj_J| £-4-11 _L-J*_ _)T (__L-. 

4jl__1__JI "l___l_JJ _-)Lj__uV1 (j_j_.T _>^j-aj ub ,s b-?*-' -~ i --^ ^r----- 1 5 ^_'- ] ^>-l 


p':*. lj<ll iin. r! la 


"Jl_~j _jj_j_Jj _JL_»_I <~ij ~- i_j_>-jJ1 £•_-_- JJ -JL_JI __J1 Oj. k * 11 (j_a — ^___J 
"> J ~- . '-~ ( L_j_>. ' " _M J ^ 4jL_- -~niK 4_jjj (j I p I « * j . 4_i-_-a- _jL£JI Lg-& i3j_-|j 
L^ J--T -jJ fJ (<JL_iJ "jJ_-_ LI-r.X (j_- 

Tycho Braha 4__1jj j_*jj <_11 L.j__ 4_-___j 4_i--.l j-__._l 51 rt -,1l _ju_ J_i:lj 
4_J .oljl „ ,,.11 _____! jJL J<__- i _l _-~Oj — «_-I1 lL__j_J1 J__y j_>j (IV, - \ 0"LL) 

~J-_3j_a J-j-t (jjs Cj.lIj. (_>-Lj--)I -_1j_! (j-a 1_JL_ ^)l".~l i*}L__1 4_L_- (j_a i^jLpJ 
(j_- ^J-jJI _-L_ i__j-i-_J1 JJ->4 _>~ ^ Jj_-_1 -_L_j_a_-f i^j-i-iijljJ 2jjj-~-- _-- 
[___ jjjj U — jljl n uitl J__j . 3_j__u "j_g_k.tj I (_jl-_r J-ji=JL L4JL- J_-lj _ 4_i 
Jj_j__J i4L__JjjjJ| 4Jj)j_>. ___ t_j|j_~_lj ^|j_>-_| -^9jjo J_-____J ( LaLc _j_j____ 
_ U --_- CjLL-s-JI Lj_)j~- Lj-LU LL_j j_vl___| __ J '"j" 1j Cr^ *— 't -~ J -' ._JJ .""J^lj 

- ,CV1) J.Kepler jL£ o_-L_jj 4j1 .4J 1-__L_„ 

Llu _>-r" i_j j_>j j j.fc."t1 ^-LaJ _,^M (_-"Lj (4___-jHI j-LoJ j-=-JJ i_iL__t ___ 
__JJ -__T __L9____~ii (J-j-j-j l_<t ___ ___>j_C _1_U .j__a_-l 4 t i r-t __- j__ L-l 

<4jjU___II ( -lj_*_1 <(__ jJLl -JljJI _j! 4___ :<__j > i>H -H-i) 4j > ___1 _____! 
tjLil 4-jj-- I j_- jJ-ij . Lg_^:jj 4__jL__11 j__. ____. _1 J_JLl j . JL_iS" _1 '^JL-lj 
-J _____ ,4_i___ _M "tj___U 4jJI"<i ojL)j___ __!J i_i«'°i. iCjLbjLt. _JLi_ _j! jlu 
j___-_ ___ .4jjL__ j_JL_j _____ Jj i-_AjL_J| 4___ LJLI ___ Li_.L LjJji £_-Ju j-*j 

_____) I j-_. J-4J - 4_ljsJ*jb (j _1 (_5_«jj 4j___j (__— — -5 JL_) (_jJLjI1 -sJLs-iJl _)L _ 'jJ-j_i 
_-j (_Ul _j__*____l 4Lj__JI CjLI 111 >JI :_j'ij r. jJil 4_u_ 
4i_)j - ^j-_T_- (j-*1 jJI l___jJ,1 .4jjL___JI j-1j_s»-^l 
Llj .4__j1jJLl Jj '"iu-ll -J-^JJ _---Lll J-_- Ls -j3j-« ___ — 4_±i__J,l jJ-j--' 
CjLojiiil djj.) __i_. ___aLj j-LLaj _>->j-. _,J1 Liljjm (_- _) -1 _>_--- i^_i_>jJ1 _._? 

jLJ-j * m^l (j_4 __l> ( L_1j___ j| j_c .'L _jj_j_j " i__a ( j-J_jj 1 , <il-v ,__!l 
jjjJlj i^Lt___VI _)__. i_jjjjJl t_._-_.it L (jj_ ijjil <_J_Jj! (j_ii ju>.|j j-L_^ (jl 

Jjcj (j_? jJ L<i_^ 4_4-.|j_jil j-jejJ CiLA_l« (__ LlLo j—L-J . 4_i_i4_JI j_t___ Ijj«_j_3 
! ^ 1 l_3j i ii (_gjJ1j ^(_j__l ^i___JI jLjejI J>- 1 (j-j- >L__l_Loj |j__La_4 i4 J~"-! 
JaiJI : 11 * 1 j-L_tJ1 ___) i__L_vL__il (jj^-^ _r»^_ J-Jl _r- • 'j-^JJ ' J_iJ 

. [yLijyl] _uj_JI j^__Jl __ 4j_1_1I __jL_JI _u1_j.iT _-<i "Jjjjllj l-j^jI-l-^I (*) 


- .< ll< I I .1 ,j ■ A II 


, ^Jjl ■■•'"< 4_Laj1 __iJ ^Jjl ■ ■ ■" " j~ )l 1 ■ ■■ * — ■ -i i Lj__-j— Jlj j " ^ 1 1 _r_ J___|_J| 

_Jj? _>-~j (<Jj t t___Tlj__J1 -_L_"j_w Jj_- Ij^j-l^ L__>j__) jL__> jl_-.Ij j_L*j I j__ Jljuj 

__3 _) uuw-Ji «__ o .4_j_tL— _J _-_-1j__JI _ jljlj_« : jL-__-._>L1 j____ie_ ___JI _jlijj__JI 
j_- "*>L_L_ La__i _j___>j-_ _l _>j j__ _j_- J_> jLj__._-,| i ^ . I Wi jhj , 1__3_jjjJj __:jL-_-._ 

3 j -la. 4jjJ ___tii __;f Ijl-->. <--j-*_ _*__ Jj__ -_-j .Sj_l___*J1 __LjLu__-JI 

__lJ j_M _-J_- 4__— _____-- jji: _Jlj__>- 4j___«I ^Ij-— I jl_ 'a_L--J.I -_LL____JLj 

i Ij-L-i _>__-___> V 1 j__ _--CJ . L__j__ fljjL*__a j---_.jf Jj^*-° L_>j - lj_l__ l.rlt-wj 
-____.ljj (c__J_ JS' p_J _jf Jju _"j cj-j__j -_s_j^|) Jj.uu- L_l___- _>_. _____ jl 

^ [ jl_ 4____^__o j_— C 4_>-jJLj 1 1 ■ " * jij__ JL_ _____-___- I i ^ j a jl L___jL___. 

' _ -■»11 4___— — J— > L__w _lJj__»J1 ,4___j_ui ___j___-| _jLL___. j_ ' J-L— ' — -Ll i u-J» 
CjI jU ll,l ---_-(-*>_- Sj-ll _■___ . j-A-i (jjLj ^LiaJJl jyl I 4 £jJ -j- 1 <-"' ~* . IL 

j-LJl ___ ilj—j--Tj . ju_l __JI j_jjj__JI _jy__l e__»-ljj ij_-L J____j _>_jj^-__!I 
:____-___! __-____. _____ 4_ ! __- i _JI oL_j_*_: L_Jl_ L-ij__ j_^l_____I . > ^> A 
_j|j__JI -jL»jj_- (___L__ (4-l--I t iU^-I) -jIjL^II _;jj-JI jjL*Jt,l cjIj .<« 
£lL-_T 5jj_ -^L^ .1 L;__j_-ll I _)** _> _— _JI 5jJI __* 4_ll_j_JI - ' ■ -1 1) 4__j_j_J1 

.''*-' (_>_-4__ll Jj__. 

_>.r Jt : _ig_a (-— - jL__~*_1 ____) LjLj 5 J-T--i ii i q Sj_ _ Jj-— — _3j-i_ J_LLi__j 
4___j__j ^L__J j^in V* jl jl f - i n 3j__iL>Jl 4 i i jUTI j| _>___-.! 
L^Jjj— _- _)I Jl-iJ ' ' *" JJ A I " _i *-i __J1 Jj_tj 5j___1 ->ju_ _jl ^IjJIj "-OL_L-__LjjJ1 
jL__,i 2_l-cj ^-blj-JI _>_! "_*lj--- J__ -J . jlj-j^l (j_- _j_i 4_JLJ1 

.^ljL_jJI ____. 1(_ i ii (j__'j__J ^<u i4j-___ljj JjJls- ___ 4__j___a (JL-jS- 1 ! _>£. ^_i_ 

_5jj _jT Jjl__j (<u ^j i'i -11 jjLbjJI (j_- j_l -Ll juJI - — - j— - 1-— U jj_ L-L_ _>___!! 

__£j J__lj-_JI -j-_. Ji_-i _j| .4-j_l__Ljj L, JL__Ij__J L-_-_1j L-j-Lijl J__ CJL-T |jl La 
^'i jl Ijjjj____- jj_J jl jj-i (j-« I .1. ' ii' ' Ll_y ( La (-l-<-J 4j_l_j-_>u _L_1j-_ 
I .'J 1 ^ *^ "^L-i- ' _ ■ I Llj La lj_L___ J__.lj__J1 _>j___ L-gl ni"^1 jl ___ 1r .(jjjt—ll L_ilj__- 

_-i_Li q _rjj-*j 4j!>LiJ1 4jj_1j_s jj ,4_l_ j-L_-T -UL- __u3 _____ .L_jL_ lj_^_>.j 
. Ijtj— Jj b^J- 3 ^ -Lj _7>>- .^^jjj^j—t-jJI s___L_JI Sj___! 

_____! jJjS oj-ILs .j-i; Ij^jj :4jj_j_1I -_-_JI (> ^J- 1 s^^J -Saj-J-H -^i-" _rlU.^ia -jLt ^J_____J (*) 

' LL^J-yO «y— I j_>° ijC- ' ^ ' nj"l U C-__J ' . ■ t** - J_- -___jl-ij i_j_^_IJ „ (j-O""' tiJ— " L)' (J- 1 


=_T ____ 4jJJL_1 JL_1j_J| £-~ < rtj*C"j ^jUI __'ljJ1 -^jj-J f- — <_| (__!_ (j-l (j_— ij 
- j_4> __L_ I jl La Jj__- *L--_-Jl_. 4-___lj jJu-J _J Jlj_- -"1 f__«_a __3 Ijt i^ij 

1__L-j _£ jJI Ljj_j_Sj -___1__JI — L_*_!l j_. j__l (j____lj .}___. 1 j_»-j- j__.1j__JI 

Jujllj Jjjll UjJJ Jj i J__lj__JI oJJb (jJJ-^-i (j_- ____Jl <___ £>-"--> 1 * J 
_)f (j-~ Vju < -j|j ^l -r i «*il ___ l-j— li -_~ (^-IjJJ JL__lj__Jl J£ _)_" i**L___-jJI 

j_L_tl J_-Jj- ___ _jjj j-L-iC -_~ L____l ^lc ,5_l _i__J .(jj_J-_'l Lt>|j_j-I _P-j___ 
l d_u__L^J| 3jj___l jjk~u 4ulsj^j>3 _r0lj5 jj->-j (j-_ 4____j -JJij id-JJU-JI 

L- ^lc p j 1*1 A a ^jl (____ _)L__JJ ___ -5 1J l L_1_L-I IC j'iKjtl Jj-__S I I |J j 

-_Ljj Lo (j| . I J_3-, -_._L_1j 3 j^jIjj tl -_j__jjj| -LpJI C jIj j*_ (j_- l^t ,*:.| (jSLjj 

. _— 4_—JJJ ^ I -K i L— — J j Jj <______ L-J—J— — ■ £__ ( 3^"*' * V p tl * 1 1 ^_L_J| 1j___ J_L— J (j^ 

lj-~ (-—Jl l *i MilCI JL3 (_gj miJI (j-_>JI _)_- |jj L*_ -_JjL__1jJ J^Lul Lcilaj 

|jl I i f Jlj i ii II ____________ 1 l-— — j-j_i — -> _>l _>-~— 1 _j t--" ■ ' t4 j IjlTl <_jIjL*_j Jl ^jjj 

I( ___i_Jlj (_^_sL_JI jrtj J__l 3_JI __!_ _jj_ (j_- M___f L___- __tL____ ."l I jjt _)__* 

j_~ J___J1 I j 4J 3 j --.I ~". -.1 Jll>-j_ _j jj.-ij jj_a -1 Vl " *a j___ J___a1jj j_>j 

i _____« LejL (_jjJI oj^J LftJj» :_j j^ 1*11 tl (jA_____jT *jL_i (j- (J__j) ^JjJI j|r-Jj_J 

.kj__- 4-__! 

jj_jj ._j_~Jl 3j__a J_j-__j _7- Lfcj__>-j (jt (j---u 5jj_^___I1 3J_1 111 Jl cJJb 

jl 'tjjj ^jJ ^^-i-i L~ t-^JJJ CJ--*— J-^ ij j 1- — Jl jt.J__f j_La M-La ^j ^iijl 
(__ii J rniitlj i3j__]| (jjiL-l! 4_j__,j (jjjJI I 1 j U «j . I___jji) _---J _--- jf <Jj_- j_»J 
[j_~ Jjl ja Y*t Y - YYA) _j_i,i j m j! _ji j-i_oj *o'j-jil ^3-^ 

___) 4j>J.5_>- 3_J___ (j-sj i3j__JI l_d-J_a J j-p ___n 3J___JI ^j-il jL__J_'l l___J 

'(_-'jjji (j- d_jjj__j 
(^ "i Y * — \ 0 £AJ (j_i j *i 1 11 (jj n j 1 11 j__! _j u_3j__i i3jjjL_. (jjj_2Lj l__- Jl-jj 

ajl j «J ~ OJ-— J -JL- _t-3 J " > __-- 1 jj-l— - (_j-ujL*j (__JI (Jj-aJI (jjljJ (jjJtj-S 

__jj| i_j|j_jj ---Ijjj JL---J 3J__— 1 " VI _j)j>_!- (j-ij • _-_uL___._'l (jjjlj^ _"j_>-i 

^_j liill _?jl_-JL_ ,|jj_~_a i-ijl .l -jL__( |j_ _j _i_sJI jl (jH^i* Vj (*) 


jL .< -I ■ J ■ A 1 1 


1 s a.1 -."Ij Lkjlj-JL* 4_____1jj ___it_ _j__iJ J 4"t*CU < rSj i,->j_JI j! LtL-Ls L"l_j_J 

j_.1 j_i (___ J_-j-__ __l!1 Jo„q ____ 5j_cL__il Jjal j_«JI _ j__i jV i La>j_ptj -J___ij 

____ i3 J_i -yj Sjii j-ljLj (J— -*l> 4__ulj___ (Jjjil 3jL_J jj^J ' ^j^ L___j1 jJJJ . jjljill 
(__J1 <«^LiVl _£j1j__4 4_3jjJ_>)> La jj rl < n a I^L____ (-JJ JLo__-J .4____»J,| 3j_J| 
^j_iL_i, 5 j ,jj ljj_L>- J_>_> I j_l_> . _jl _-y"J.l £-_»■ 4_ J_*_a 3j___! _£__. Lud 

. 4_l___Lj ^cj_fcL__, 4 j j,jj_>-i ljjj_>. (_Jj_i-Vlj 4 ij nH (ji_i _—.-»_ L___j1j 4^u1j^_ 

___ 4 ..___ cj-jjJI (___ cjJ-*j *Lj_-i__Jl __j_ _____*_> L. jf Lil j__> JijljJI JL_J,I 

iSj-^ J*** '"'.' '"'^J ''-^IjjH 

Jlj-_- <_jf <l_Cj_oL_j__tl J1j___ Ll-L-I (____!_□ i___uL___iVI ^Lj- 0 ^4-" ->L_- 

5j_oJ| jt jL__i jj_-_L__'l ____-V JLhJI 4_vj_lU..i .4__j__JIj 3j__J| 4__}L_J| 
1 1 j__sT L___jTj .l_I j-_jj 1 _i«~~J ^ J J- £i J-? 1 . l£--I (jl m->Jl :4_j-_- jJjj j| j-Ly 
j_L La 3__j_>Jl ____j_u ___j___ :~t_l_*___ L___j| _>___-)! jL ijt-> imj! j-iT Ln-T 
«JjJjJt» l__4 j_- 4Jj__j (jT j_L_jj I jLa ._f JLll Jjk __ic L$J 4____l_ _j__ 4__J 
(jj__j j! Jj _* : 1 J__> 4_a_-j fj-j j____ 5L_-jL__ jO jjSL j^*y (j^-il ji lSJh- 
jjjjL>J,l <_jL__J II Lj-Tjj .ajL___a ___! L_i____a j ■ _____>J Sj 0*111 <i 5j_> __|_i_b 

I j_t> j_a > f l~- _Vj J-3 .3j__J| _ jj_ Jj-J. -djLa :jj j njjjl 4__-j__> _f jJI J-»Jlj 
l_Jj-l_ j « ■ I I (j_a 4____j f Vf<^i l (j ' I I (g ^ ^ A ji_J (jt Lj J_>__j (j— J m<(_L>JI 1? 

I j_* LLajj ___t JJ-J-aJI JjL-J 4i_Jj - J-U-H j_Tj_-Jj - JUJ Uj_3 JJ^t-JI -5jLu 
.^_j_1j__I JL-e-o 4jj___j ___ ^lj-JJ La J*C nij _jJ_La (_j___L___- J-L_ ___ 
JjjM Lc. __>.J--> !_-—>■ l __--_—. jj I Jj___jj | JJ-1 £(____uJ I _J jJc- J J I J--J I J--S I JJ 

jjj (jpa J_>-j- (jf (j-SLo 4__j__kJI jT jj-t-sjj 4J i£<.\ jj j_aj <(ntY - 1 o"U ) 

_jL___ ^__ 1__J_>_ _>l £_l___L__j l__a_l_a ■ Lal_o_ 3_U_L>- _> j____ _ jjb ___-_-J J , _j__j| 

jj_L __tj__, ^LkJI j-JjJLc. j-U__-| jf __i_ i(^ VAY - \rY*) Oresme ^jjj! 
_ri_- >_-S__T -J____ (_ic 5ji-Jt i-Sj->- _H_)j •_t^_>*- j -' " _ ■_ *' ^ 1 1 _-jiL___JI 4 „j ,U't 

. I g J '"I jjjj 4 J. n *q I Sj_3 J^>-JJ <LT _L^____'_'I Lj_j_3_J ^"L-iL-i. Sj-_JI (jj__i 

i4_j_>- 4JL_- (___ 3j_JI jj_o j-5- (_," _3_Ll__j 4 . n A t j_a _'l jt j-jLJLc. _^_sj_2_j 
(*J La ,4_utj 4__. j___j j n - _-__- ___ SjiJI J-J---J :4_L___->L_ 4__--1 La I j_4j 
_5_lII **___! jJI jj m ntl jj_L_3 (J--_T J_- l j-4j -4__- J--JI _____ _J__1_-_'I jJjj 

j_Jj_) 4_j__ jjjj 1f (JjJI ,«---_>JI :^Ljj_j--JI ^jjjIj (_-- Ijjj----« ljj_ _5-1jj ___j___ 


4-_-j_3jJ1 4— .1 j in\\ C^9j-*J-i h I sjjaljjl ___9 .4jjIj 4__j-j-uj ^j n"mi ^ l--l>. ____ j j i »j 
Jj jjLJLc, (JjijJ 1*L-_1 L^j-jL <_£ jJlj tjj>L-J (__£! CjjSjJI ,jja l i^tj jjjU_J1 I Jl^J 
CjjjijJj 1 (_>_ij*-'I jljJjJ 3jJ-bl_L<j i4jjj(j 4_jj_>J| j? J-JjJLc, 1 I fjV I ._Jj_L_ j-4 
. I jj_J 4_iLj V (j£U - |HiflM, l <l lL_w __3 
---4_ll I ■V"r i nLj (__jj>-I Sjjj 1 m-v _H J_j rti n I injT (JJJ-J J jlj^ L-- jT r<J-tJ 
'Oi^l J-ri^ j-* 1 J--*-» Cr^J JjL* (ij^-^ lt-- ClJ^-^- 1 " CjIjSJI Jj_>- .j^^^jj^jJI 

l&j ___jII jjiLjjll . L_j_,L_i ____ (jLjjjiT 4__>.LJI U_jVI 4_j_*JI j-L- __JL_Lj 
(jLljiJI ->__. ___!_ (\"W* j-L-JI j^) Wallis jjjJIjj Huygens j-l^ LjaL^t 

IjJJ 4jjSJ| f>j fl ii n (_£JJJ L-iJ ■> Y^L-a-jJL 4 Mt"i IJ (jLI_°-_II 1 L^-jylLu jJJ 4_uJ_J,| 
3jjj__J| J>-_J ■ jj_J1 f-J)4-L« jC- LeJ-slj IjjJlJ __t_---JI -^- ur^ l^j— — _*l Jl9j iLcJ-—I 

(jLljUl _>j__ J_C .4j_j_>J| iaLLJIj momentum lJj___!I 4_^ . jljuj-». jljljL-La 

. jJjS" Ljj-L-ii (_-Jl J— -1 j__Jl jjs lLujijI (4jJJj_>iJ JlcIj_J j.-i'*- fl LuLol 

4_ujj_l^JI : L-j oLjjjJJ 4_jjji>j-j>. (4 j '^L-L-jj i_£j—s-l 21 _if i ii n Vl lj -yjj 
_j (_Lc ^j-S- Ljjj-jLjjI (___. __j_j ( 1 1VV ^-L*JI l_)jI_L_ Ljjjc jOjI (__!l 4_JjLc-1jI 

(___J1 4__}L_JI jljLC _l (__- _^t -4lnrt't oL_iljL>.V 4_jj_i_w LjLlLua. (__J} ^jjjjjl 
CjjLiT .(__ « ^jJI ^LLjJI (__-4 ijjLa^o 4j_J_j (__J| j-LajJLj 4j_-_LI!I j__oj_a JJL_>J 
^jj__-JI i4 ij t o 4__3__v l-iLi ir— .i^ 4_i_u|jjJ LjsLj 4_<uIj_« 4jJ_lLiV| 4 injj^ll 

jj.j-g _JI cycloid L-Sji?--! ''U Jd-i^- o-° 'LaIj^jj, (jj-J-tj 3_jLjj_>J,I 
4_in.i ;_jH !>___ (j! j_jj . lj_j-iS J----J I -iiJi (___ oL^Lpl ^LJ_c ^jJI 

j! tL____>j __3 5jJI_3 >L 4jw__C _jj)__l L: Ij j^j i4-lU__ jjj_ Lo JL>- ___!! Cj-_C 
^l 0_Oj___)jjjJI ->j__ JLs JjJJ • 1 1. 1 J n t"t jj? _*l L_)L_J j_iil —jljLiua i JjJtJ (.t--*- 
J-l jLljcI (j-LiJ j^/l .4_a_L3_ SjljJL*. 2l_f LlUrl Jl9 OjLSLjJ jj-L i— jLI i ii >■ 
• 4jL&jJ1 4jjjj_> 4^jjJ__lI| _JL_kj i_3j__ (j-ojJ 3Jlj 4Jj-Lc-i ^-jljw-l 

__4_. £j-aJLjj S_yjlj T- a __J_. ijjli iLAll _gj"i tnll (j-i.i; _M J*J.I >4i ( JujK-L— Jl) ^jJJjJ! (*)• 

itjt JLiijjt Ljjl jjij .3j_.jj.oJI Jii. L_-ii JjLSj aj=iij _J<r jj_ lljIj ^jjjjoJI tjr _fcJJ,lj .| H_S* . ..^ J-A. 

__JJ 4Jj_-ij __jj JjLb t-jjjiSji Jlj j ii-LJ» __.it 1( jdL_ (__it LjJKjji.1 _;JJ (j-a (jjJ-al (tLL^J- tjJjjl I jj 

4-L_=LiJI a _L_ iJijjljj Lj^jj^l (^j-jjJI LjJj, Ijjj (_Ji!l aU' ;l l l-^-T LLiLj ^ jjjKi,.,!! j_La 
. [(jL-^jJ,!] (j^jjJI JjjJjJI ^ljjLi L-ljI 


A .<_.,., iKi | -ijj_.au 


(jJ^LjJ . OjL_U_ _ya ol *__---- J_J _pJJJ ----- (__1_1 £Jj_Jl (JjjjJLj-" Jjj-ij 

l_-j__ 3J _____« 4_i___jJL j_> L__*>L_i __jj__u_lII U ^L__r " '»1 

0>L_-__ll ^_a>! j- <4_J_, (j_A _X>~Vl j-Lajj i*l i"<lj (jf >L_-_t IVr m|j . -ljsI^J 
oj_- (___JI 0__jj__J,l oljL__- _M _-,->.-) fJ Lg^s-I jj _j <U_c (jJl^ J j-? <___.! 
i_jLj_ ___) OjLSujJ j_j _;T _gjjj___JI (j_a Julj ^a-I __JL_JLij , 4_A__jjit_a L___j____ 

i>jj_u Jjjjj Ji-j ijojjjtjJI 1 j__t iij____- (_ i nl T Lo (jLcj__- (j_~!j .^*j__-«J! _>jjj- 

(j_a jj-a^/l (__Ji j \ri'i\ _! I i>ijj jSLjJ . 4 " j 1 1 j-j__ojj 4 i 1 1 j ____. I ifi_j__- 

(5jL>J| jjj _£j_-L_j_J| _j__LI _;jijj ijjrt" nil.L L__> L__J jiS - ! (-_______. ^jjlj 

jutt ij__>JI (Jl <m"miL LjjJeja L___j 4_i___j _ljj\___>I (jj--j -L9 j_J (j-°J i_-_Ljj-i_J1 
J-L-U IjLA j_j jjj t J-t-flTj _L_1 _gjj__ II jl _____ 3JljJ1 JLttlj .J-JI Jjl 

^>L__>f -Ijj (jl 4__Jj J___ _>-Uj i ( j_-Jj -_JaL_ ^jC 

^^_M»i* 

jt-j L__^L_j_ui^(wrv-)i_r) _pj_^ jL-^tjt^ _l__-T^jUj _ 

_$J__-^I Cj|jL>_iyi ^j-sju 0_L) jjj _--^-- '(3-L-S 1_^_3j__j _? (j<u_*jI lj_ (j— *jj_ 

_______i__U 4 ^ -Xl_jJl _£_.L__U» suL_L_ ___ iUAV fL_J1 1_»j_____ _-_3j . L_$J Ijj 

<->J JLaj /'Philosophia Naturalis Principia Mathematica" «3 j * _ .UM 

,cbLui oIj_L_j (jLI 4jJ_l*_~ <-_>--) 

-i i t-" . nU ^^L__V1 * IjL ____j__ l_3j__ td-jjj i? j «I 3_jl_--LI _-_jIj_>JI j_u _j»j 

_j_*-<i ^Lj-jtiJI j-jljj- OJu ijjjjj' Jj_1 .pLjj-L_Jl «(j-ljS» _-ic I 4« _i i.J ___JI L-Loj 
LJ j»J__ (jJjjj _j! J-JJ .(*jL_jJI il__J j___wj_is_i j^LC C^j-_-"---l ii-UjJj-»-! JL_-lj__ 

j_ulj_3J1 L^Lc j_-j-J5 i5___j_±__1I I j * j U"i (^UI 3_j_jsj_ji__J1 (j_i|j__JI _^l i<((_;j__ill)i 
Ljblj_l_bl 1j__ ^ i .t<* ____icj . I <l_j__Ljj 4___l____ i*i M . — 4__jL_J| 5 . . jj " 1 1 

jjJL>J1j __;j_pjJ| Lu___J jL__J (j-4 L_____lt jj_5tj (jl SjJjj__JL) _U V Lul j_tj (Lujua 
jl __ji d__v____ll _jL_i_>J1 -_a_l_J _-3j_*j (jl (jVI i_-J_j__JI _y»J . I ijlr I _} i>> j__j __-_JI 
jljj_'1 CjLj_Lj_.j <____L-_Jl i ii _^_-<t (4_uL_i_j__ 4-jt ii" i\ J-Lj- j_*1jJ_ *-_-s^j 

. Lg_l_. (j__|j_JJ l^tjfi->. -^______J 3jl>.1j <i_j_ij« C->J ij-^L___J|j 5jj^jj_JI oL_j_»JIj 

(J S-j-ajj^-C _5_tL-- _j_c (Stt J| 1_Ltt (jtj lJ-I j__c "_"! _j__ ^jJLi™ ^ 4_j _/J 

J *"' o"j Lt ^ ? JJ (jjL-Jlj . lij-gJ Jt i*ii*tlj e_L_. (j-~ OjLSjJ j- 1 '(jJjjj jj-a Ijljj 


[nTplg^llijL A„||fl 


__$_ 4_jj ? i »11 _j - .^.j »\\ _j lL__>JI 4j|jj (_----J trll l__ j___Jj__J I _jf ___ 
_j| '^ia-"*^ " Jt^ W__j1_ Lr^^ _f J Lj-Jj i lS_uaLb jil 3 j*ij n-ntl _f-sLJ1 ( ri uiTyj 
j___f Jii . H (_lc _L-_l»jt ( 4_-*-g-i-<> <?j}_! jj-L__. _,_ jJL -JjJ Lu-jfj . 4___L=_ (j__J 
4jjjj_*_J| *Lj__a_J| _Jc j_._lj_*sj Jj_ujj_- _J-_t _— oJ . __ij_*_Jl _Jc gj_*_r I (jja 

t _jjl_jj 5_j 5 i ,„l (j__ t ,j ,„> Cartesian Progect *<___ __j__)I ^-____JI» ,<___l 

3JL=_ ___ 4_n.ntl a j__ __1 jjjj I s rjj ) jUr i_flj,i nlj.i^ 4j l-_1j-jc _ I --L-tj 4j_j) 
OJ j L>° LrAJ^ 'LpJ^H U " ^ " ' S>*jj J J . ' »"'^ I j-~ _-J-p- «^JJ-uJ '(lPJtH 
. 4jI *j £jj__jJJ 4"ii_a (^—3 4_j L_j (j I 
__lc fj-2_ j_sj <frLJ-JI (j_j flj_l__u 3,. l j f \ r \jj m r ___. gyj____J je-__-l 
j j j »"11 (j--_»J Lr*" J ' 4 j,-j-»jJl (_;_LJ,I _)\, «j _jU"i 4 i j,jU 11 jl L_._L_Lr. _Jj_-J 
.____> _--Lc 3jjL Sj_J_J Ll — j__U T I j|j) ,4__i____Lj j JI J 3 j iiU'r.,1 J-jLuijJL I rjir 

l-_jS jjjjl^JI j_l_L_- (j_- I j mir l_&i_> _)L __lj_c _l (jc _J 4_^j3__- _ t3j____JI 

t4. « j lUtl ___) j-_>1jJ_JIj c L_j____M (j_- Sj____X1 Sj-J-JI (jL tjJki rjju-u (j? j-SUj 

^L__J I #.«Ji*^ £-*__*_ _)! (j__4J i4_j_-Jlj jjl__II 4_alo- tl rjrjj __i_-M_— -'-'1 jj-u-tcj 
j-ilj-lil J__J| __J| _jj__j |jl_ (jf (__ _____ _ S4jjuJ__w 4_____l_- 4___j-_-J j»jL__: 

i^ij r„", U j_j_Gjj tj j a «H jj)J— j (j-« ^JjLlII j-j-c (jti *»o Llj3 i3jj-L_, o_S__i_l__ 
4__u_J t L___-tj L—\ J__- ^ f i^. - 1*1 i .^. t_jjL 3j_ _— Jl 0_L& (j I ( 4___L_aJ dll . L i ?" * i ^ 

i(jl_pV1 J_Jj_* 4jjJ_l*jj t5jjj___> 1- 4j_3 Ct~3-J \j\ -jJ-»J iL___-1j L_lL___1 j__j 

. 4_i__ j) (jji (j_w_ j jUj) 
: __J_o1_JjJI J-L'^ (jJjHJ <--Jj-»J _____ —j g_JI jj U i 1 1 l___ (^--^--J i4jt J_J) jiiaj 

i(____IjJlj (^---l-l (j-_ 4j_j i(j_J_J _J| 4 i mmIL i(j__il _UJ r*J .(jj__L__~ jLajJlj (jKJ,' 

(j? (jjj r4 "r« jjU j n r/-i i ijtUtit (jl_JI)t : _> 1 U _ j_b Jj i____JL__ 4_ll_ij! jtj"iL_a 

lJ j___1<i j-jC. L^jLAli 4 i jj_ La_ j-ljjJI ___C JJoJ '_r=-jL-_ _;L 4_>}L_ 4J _jj_j 

■JjlUt t (jL__JJ (j_/l iS a j_fc jf j-j_L_a jjf jSliu J__j j-4_) i i ii Jl (jLj-ll Lal ,4__jJ/ 
j_jC (jl__« 4-ji (_1_. i>__-L. Lo 3o_Cj t4j_J j.1 in-K-l J-l-jJ (JjjJ- (j__ Li__lj-*-- ->___>•- 
4_J i('(j--->LjjJ _-_Jfl >■ i_jlUa 4"nj i U j-ijfi i^jj '"-ilj ___)) (jLsj 4jU JjJ,Ljj .K_Jj_5i_L- 

j__U_Jl _,jriii1l (jL-jJI Ul t... cr ^j\_- p___) _;Li 3_.5__ (jj^ (j_a LlIj l__ajj (j_ij_j)) 

S-jLcj i4_"j_»JI /jj^J-t (jc (ljj-* JJ— ■ jl L_J_5_ (j_It -.tj_ii] OJjJJ (J-L-t J^il (-SjJlJLtj; 

.«(__u_-JI _3_4j_I I (j-_ _JU 4--J_*_-l_- Li 


jj 1 -"' Hj I j ■ - l ."fl l \Sj^>-J t *Ljj-J--JI ur- '"'IjS _r~' -jt_> J .' *"'H [_•-- -L-* 

cjIjj-w J_w__I _-->j ' Igjl^ [3_--~^ b * j-S-JI o J-* _>_L___I __j_»- -* j--V _j^ fi 
tjT (iitijj 4 1 j ~jj j' L * ilJL j a uls-, --*_ -5 ^IUlLi -j_j 4jJ . 1 __1JLl_. *____i_ _]£ . I___ 

^L-j-a JaT _>JJ-J _Jj=- . J_-jL_. JlJlC, "__Jj-__1 J n -J1 jJ-JJ-l j-- Ij__i-.|j JjjJ_j 
- f Jl_JLI -_-_~- (jjo - (jyu __£J L_jjj-->_. Jj-»-1 (j>-- ^---3 i4-»_LsL_JI Cj -j oii 
Sj}L_--j . "___J_L_it_-a S__jjJ_j j j<n "II (jlSUI <_J1 -J\ L__jIj tt 3___ll (j_m l_J_* 
>L__- -luL 3j_____/<.1 jl - 3jj-L_JI 4__lj____ ____, (j-tj-JJ L-aj - l£U_ ______ 

ajjLLaJI _j__J1) (_jl jJI jj____J_J1 ^'iVj1- * (j_: 4_*-vL_!l t_jLj_____JI J_J 1 ■ ■■ - 

j-o __U (_;_Lji,l (j_a L-g_a i ~" inl (j-j-il j-- J * ~-~ (jL -JJ-J i(L_.lj_u,j ~U)_?ji1 
-j__ (_-iS_i i Ij-* J^ (j-a (O-C-J-l _-!-•_* * O _"_JL_JJ __Jj J_ It.Tu j*J-_- (j^ 

i4J___ljj <_«___. <__jj___. Li) (j_vJ_-J _t-«J d_uj_a_»J| 4__tL__iJI 
• w*jL <-_ijJ1» J-u La_L_ 
Jj_*l -~__j}_- I fl i U - » ___ (__-J . Ijlj_>. 2-_jj-~~ (jJJJJ t-p-jJ- __jJI _J-Lil 
<LUj__j_ Sjj___> I__cjI J_Sj i___l jJl jj-u__J1 ___ j-jijJLc. I_i_u» jj-J jl jJ-*J 
4-L__ jjjj _* (jjJI jC___»JI "1Utl (jL__J1j (jLajJl L-JL-S ___! d-__Lu__ -_jJl_l£,1j 
___L j_J ,~L_j_J 4_Cj___j pj"i"i .ii a ___ (_>l t-J I (j__ll j-J---) -Jj^-__J 3j__ _ff 

__JI_-I1 tj_J,| LjI . K mI - . „VI l_3jj___c jjbj t Jj,ftJI ^jj J« AJI J--__J lj_i_a 

__a) 4_1Le-_. __s ^ iM -*JI -JliT <_j j_i_3 J--)L_- ijh-wjl jJI 4-J_a__ (*JJ__ i3_-3j_a 
_;_j" ___JI i-JL>e_»JI Sj-Cb jj .4_-c Sjjjil Sj__JI _L*_*-a _jjL__j ((jJJ-J.1 jlSJI 

1 _jJj_jj i__i j ni^ (j_a j-i*T _f j_3_j__ 1 ^-^^ (j_i |__u I __Li j*J)-^~ 1 —* ^JJJ- 7 * - 0 _t_P 
IJlJI 4^_>.j_ _j__4l ijVl__>» __ic. ~_Jjil 3j_JI __-_j_- l_1 . J-_oLAjJI L-ll 1 11 -v JJ-J 
j___j ___^L__il _ j-_ Jji_» L-la-JJ i"__J__.L__-JI __ __L_il _jJ-_- ___ cJLjJI 

j-jJa LJlLs !__ __L»if __u_ _-i_-» (jJj-J j*-L- .(jLajJJ SJtj-. ^<s-_i_>J| _jLu(__>.I 

. iO__l_ol (j_- j_-T ^ljjl JJ-J i(J_al£vjJl (_jLuj_- ;J_J1 
, "bjj ^ rl | _j__ (_jr|j___j 3__.L_>.j ,<_)L_._ ____uj_j jjl ___j (jJj—J j*l _ 1 _JjTj 

:_Lj_c_Ji JJji-J _r- bL*-^-J b' J- 6 Cf*' .A^ _:#-* _)_>-* _>-■ J*-; 1 L-Sj^-j 

I j „ <^>JJ _^L___i_i1 JiLj ' - j ; jj ~-" J--lj^ "jj--" _r- J-*J- 4-Jjj-iil _g_)Lil jni i 
\ u 1 — - j II J_*_- — -jLliJI . I L ' y t ~- C__— j_L _JjL_ji 4_lJ_>Lj jl - _t ~t t— > j a OJtL______-_ja 

.j»J)Li_a_J1 (j___jL_-SL>.j dt-^l n.tl j»Lu_>-S/lj JjJlLJI 4__j_- j 0 i-~"i*i 


j< II 'tiri ... la 


JL> (jrl^- i4jjjL>Jt 4_)jJ_j 1 1 tj <>->■ joJju La_^ t^j- I (j( Mt- 

j_h -cJJ.1 Jji ^Jitl __,-< . L_tT -jj-<jj,t -^Llill ^jjt, Lj__j_>. L__>___.1 i ^cj "_. 
5 jij.J i>JI 4jj _ j_t> 1 1 .-Lol__JI _pLj\l {jja -L__jj__a__l| jtj< __n_lj__ -V" .-■ ' 

M-iL- - __-_ <i m (j__j 5-jj_L_>JI (^j-SJ 2L_Lj__jJI Sjj___JI jjjl_>J ", ■ _ 

ij-a (j_Jj_.L_ f-l, t V 1 i.iLj -j1j__-l (jSU_i I JL_b _J -t- 1 * ( t*-'I J-*-' "'^ 
3jJ_]| ___- -LLaljJI 4jJj_JI 4_ajL_JI I " - jj_ -.1 ...tl _,jjL_l jl .j-L_ (j_1j_ 
J__ljJ1 __iJ1 JjL ____. 4_^_c_La 3j_3 - 4JL>JI -Jub ___ - __j- _--Jtj i4_jj__jJJ 
jljj __JaiLt__ T l jj_>JLI J-iJj-_ (_£jJI (j-rt-L)"?"-^ (jjjLall _)] . (j " 1 Mitljj <— jSjSJI (jrt-l 

Sjj^jJLI _j__l ,jt ^ t j_o (4_l_l_j__JI 4____JI jt) period lSjjjJI 4-Lajj l-_SjSJ' 

La J__" ^cijj ^j-t. __, _ Ij , 4__L__J,| j-j^w. __* I j , n<r L____jL__ ^Ll. 0 T i__*j 

. ( _ r _ J L__Vl ISL-aLbjJI tju_* _ji_ 4_>_1_JI i_;j__-JI _jV_L_l-„ J_-J 4_JI _-Li_-J 
i4_i^_-t__l p UfT ___. -LaSjSJI oljljJJ _jt ____L_J,1 - j__ J__ j__y -_ij----j 
. L^jj jjj (_;jl>-] __a (j__*__JI __-_. 

__1^ I «Uo j__j 1 tj L __j__ i _ ^JjJI ^jj-o 0' -—- -Mj (jl — jJc. i l ___ <j__j_j_js _--j3 
j_J JjL*_i_- .jAj£ JLC.Ij.3j (jJJ_J ^jLjja (j_-i 4_lM_JI Lgj l;.^.l^-~ ...I ^pJl 4_LjjJ_J1 

ij___j 1j__> (j-a j__I j-o^l ^-a L^__ji_ j-14 1 . m 1 1 (______! I £_ujjJl (jjjL^ _isL___1 

(__JI ____L>J.lj __lj__LU.1 _____ £Oj i__j__II (j-oj ,j_JL_»J1 ^jjj JlSLiL L_____aj 

. 4 a 111 " <| j__ ^jSj (jj ijj_<jjl (jj_L__L _)--4.ji jl_ Hooke _J_>_) jL^ "^jjIj 

4_jj_- J-«- , l £_i1j ___ __j_ L_Li«J__ (_j_J1 -_=e_»JI (jl _-J| ^JjUI JJ ihJ (_aj__ L-_j!j 
_>ja f(---J JiJ-iLl j— L_| - Lj<_ Lj (jt ^<J_J I 4___j^L_ (j-a j-oj ( .iji^ij l_J j-j-"J . LLaJ 
4_u (jL 1_1 n"r I tj__J__-iJ ^JjLUI ,j_£. (jjji) (jjjJI (i;-4__l __S jjJaia 4_l_a_1 ^.AC 

uj-^ J- 1 -^- - ^*^ Feyerabend ■ * < ; I; j _ ^jj 1____ ij---l L*iu -l r . ' J 

^j^». Lik- _JjL_L)j iLaLoJ cLgjj i~i a (JjujLjjJI _J__ J_j4 . 1 '< j o t_jj L_jIj__ i4_5_l____a 

4__M__ ^jjLJL ^LSJl 1___4__>U (jt4_jL-Jl jl_SjL_J1 j_T_J . _jt .j_l___1_J| 

L_| Jj__Jl (jSLaJj — ^ig (jt __j- Ju_j_aJ1 4__jLL- 4_j___£j (^^t j~jjjJ1 (jtj t4_j_i_ ij__ 
jj_jJ La Li L Lj j*_ (jjaj j 1 11 "it l l___ jL>- (jj i(jL_3jj , \ 1 ii " J _* _--J| ~r ntil 

_jj_i .^jl .„„'< J__i j^ ^-S-i^i ;__. _^j ..^^(n^i - mr) Fcycrabei)d -iiij-i^ J^ (*) 
_ji ,UVo «_^-Ll,l 4j__ ^ l_J_UI l^JI j^lA; (jJlj 4JL=ui1 !_*i . L_.l__ ^j-* d___l_ 

>_ Jj .JJ_-_-a J-a-lj jv*l~ j j ,.,1 IjjI ,__L jJ (<__l _)*. .y-u-i __lj Jlj__ ,j_ Jlj__JI _)l 

. [(jLi_^j-—t.l] 4_l_ i_;j— J- _ji _£-<lj _-_L_,l J_a Ul 1, __Li ___>A-_j -Ji __ ;« < i_i .(_;j___j_9 ^j_; _ 


.< ....II<H .1 -j . A II 


~ .'-jSM l__jL_' jj l 1j j<i"j 5 jl r"V4? l_arii;j ^"j j -Vl j__)_ I tilij (jL Ljj_»__- 
L_-_C, j!--1 Jlj_- 4j_ o-jjj-JI (j-tuja (jjr Jxll ^g-il Jlj-* j-_ Laj j_*"Vlj 
_-_-"> _j_->-j j__jj ___ t^J-CjJ jL_i La \ij I -i j V .4J 4 t*l miII gjj intl j-a *L_Oj 

-_ij___i __tl (j_jJ_L_- J___uj ____! j_"i r _l _L->L_Jl U__ j-a "< n j[j 

____ tL r _-j_-llj _) n <j i »11 (j-Lj Sj-J-L-it I ^tt "fl (jjjjLcj ^_UjL>Jl 3j_3 <jf _ > _-lj____)l 
jl i (J-8_-3l silj___ t^AjjAl j-CsJ i-k^ j^J * ^ J,> J_->L_]I ^I^-JI j-« t<_-jJl 
j-j_C)) Jj__JI <jl ^'j ^ 4__ij JjJLj LiST ___i_j_J| -j_4 jj) t ">j__Jl -j__s J-a-5-J 
L-L-a (jjuis :_Jj_u_JI _)__>JI _JJL5cjj ^ j j 1 1 4-Lo_b ĕL>jJU_= J-A-*j «4_i_Li_fl 
. 1 j^ . -l'a IjJl! I JL* JLC _!j ..jJUI jj^J LT^J 4_j ij _j V _n_i _gjL___ j| 

4_aL*Jl 4j__jL_>_I _-3 -_-jjjC.I y-l 1 ri > _1 "i i aj j i4_)j_«JLI _j_- lj__ jJj-JJ -_lj_tj 
"' _ T (ji .-Jljj--1I 4j j-j-*_j <r<_^LijJl _;_LJ,l)i 4j__- _y- 4_JL_JI 2.jU11 
■ Jjl . iTillj 3 j j — - n j j" & _j__JI eJJk ^_a,VLa jja j->-l ~-_J-S >iljLj I i * i i-. ji \ *3j - ., 
Sj_aJI _dl_ L^j-_ Jl_-"hj ___JI Lgjj__ "____UI __a Jjjljsj -jJsJI jl L__L__u 5j__Ij 
jl __ic Ljjla '<* |ju_ JJ-J-JJ .u_ij_Jlj _i_.g .ntl (jru 4_u__ll 4__L-_JI ____ J__i_ 
l____>J -Jlj-} (L^Ij-. 4J___Ul ;___ (oLjLu jl) L_lljjj UjjJ U (jiinj ^jiro miII 

, t_j_J_J I J_i_s J_VJ 

__3 - j j j t"tl jL_>. jl - _Jj-l 4__a__iJI j__ .Juu _ya (______! J_-_JI 4jl 

.((JiJl t_.L_-j (__ j_uL_JI -j^ <■ __L__Lu La jL_j-j_j , jjjj il 4_ujL>Jl 4jjJ_j 

(U-JI _ys (__.j >L jjJj_»_J ljj_- - LtjijJj _>t jj_ jja ^L- .j-_lj j-*L_j 

l_Jjj__ I J (j y^l-J I— Jj-LLuLI _)-i_>JI ^-<S l__UvOJ LlJjjO ^(j-l _ J_ jjSJ L^IJ"- 1_— -uJL_»JI 

^j-uLlllj j r*» f j-«L_II _t\jj__ll *l_4_jl ^-a tijw- j___t Jjj*_Ji I JlA jJl_J __j__j 
La jL-.j_.-j3 ,4__-_jJI 4___LjjJ1 ^lj-C-^j _>-*>-J_ JLa-tt Jin fli _JJjj rj itr c. 
Jjj_»___j (j_)j ii-i ^kJI 4j>.j _J_. jj__J-sLtj -^jlj-C-..' ^-L_S . jj-ji-Ll) I n^j (3-—^ — -j__j 
L_b L_ . L-4J 4_J__j_'l "i__L___JI j__, _joLj 4_iJj_t_a *tj___Ljj jj^__s __]| jJJ— j _j-Lj-« 
C-jLi 1 jJJ-JJ I 4I1 t" i.il ___J| >ttj_l)l___,1 __J*>__- (^lr-J - 4jjj_c_a J_-_JI 3j__) _j__j___! 

JjL_4 J? (_-J_)-a J^ _, "" ■ ' ^ _Jjj---a _gl jjj jja :4_-_j 4j_l_-L)j Jjl_J) 3jS-I 


jnlulgSJI **-* — la 


_l$_>j 4_ij__hJI -JaLL. (jru J-__L___!1 lirt i^ii^ uLajJl j-j-c J-°L£i J---JI Ol 

- 4_iKJ| <L_L__Jl 4_1 - t n j * i -~ J-<-L_ LSj-*-* ^jJ-i L*__9 ^j U." i -i j .<L_L__Jl 

ili^i ___»j V 4jI_ _l~ __a JjlHI n_i!_ (jJLc Sj>Lcj 51 ^gi n J___L_"jJI _>c I jU _jS3j 

4_l___L>. _-j-J ' "*" ' " OJ^ .J-i-i 3 j i^>l ^ l_gj 4_J___J1 4__j_sJI ,. j _j_se_- 4jI 

lt __jVl JLkJI (jj_-> liU •( lM _y> _-JjVl J_>JI t__x_) ^\ „Jl». __JI J_iJI Jj_3j 

j!» jjj tLn-4-i- j-_j-j (jl jjj *___*____ _jf J_i___ ^jWi m'i i 3 t _-____Vl _l_>JI ___->. jl 
j_^ lV ^J-- Xs -^j --_>*--' L_iV i *___!_ «_sjj 

ul J_jj__j __J| 1jj_j 4_*_zi _j1 _>--aJ,l _yJ CjLj i(jj-__«l__j -e_llj__V ^_*L_4 J____J 
J_u ^L-icl S*L_£_i _jL_-Vl _>ja j-ll.' L&jj_>i_ (jtjj Jj iL-^LiijJI i__LL-__>JI 

__)LL____-Jl fj\ ,^L_^j__JI Sjj-L-u -J___- cjIj j-ii- 4__5_jJI 4ji>iLjjJ1 3_L___JI _j__ _>! 

JL__ j ^j U"i i ii_i V ^*j _yaj3 t0lj-j-___3 ___. jj-C) f* j _ *j a __JJ __-i^i il *}* Sc-I j "i £ _* I 

(j-___jt _>_. L_JIJ___ ___ .t j nj (jl (ji~_u Sjljjl_»JI £_*l_Ul ajl^j j____J| (j_j (<s-_jJl 

... Jl^-u-ij ... LseJua JljLa JIJ__j 4jJ . jsJjJI 

Jj-U (jl JLl *_* I j-A J-4J i^ci-JI jtJjL Jj__-L_J ___i (J__j__j jl (Jjj-J V (j-t- i ______ 

_ __iL j __ -« i J l ^_-_i J-i Jj-j *ijt ><-JJjJ 3_uj__. L_jl_±__it 4__j .i-jLjj i^i i\Vi _9---j Llj-lL 

- jlj-i-jl __ic (jJji-J- _? C_)l_Lj_l t4 j'ijr ^Lj-il 4__j__. JjL-U ___JI __j_al_jjll L_3*>U~ 
^gjliua l_jLj-___JI ( ilioTi i4-i_wL_ll o JJ& (j-ajj •jtjj-aJI j5-4> Lj : I i j _j ,a *_?1J__j _jJ_J LajJ 

JlaJ I ■■~jtj • -_-J_aL_JjJl ___) L-JjiUil _;j" i nt,l (jjll L-uIj-jU I. ■ t l^itj (3_J___-T ^Lg-oJI (j-a 

,3j,..jUI jCtl i lj_i_-l iJjl_>_il ii__L_>. (jj. L__-i-i___>- iiLjj-uJl ^j-Sl _yi _j-JI l-LA 
Jojj_>JI _U~t I-U6 Jhji-J ij*J_Jl __i- ___jlj__Jlj jjL-iijJI _____ 4j__-,*_'l jjjt (jja )_Ls-lj 
, jLjcjLj jJj ,4___-_b (jt __*J-_ Ls tii!_)j . U SjjljjJI 

(jrfj__j_j__- jJ 3___jj__« _).« LLj) iLI_L__fc. L_i__j__9 (jT_fljL_aVl (j__ L-jjj jl_3J 

L^_L_ij .CjIjjJI ^j-a (j-sLi. ^JJ lJJ-^- 3 *tJ-__JI 4J Li_jJJ (4jjjJl _j iijnjj-g-uJij 
|j_flsj . f. L________i I ^> i ii ,>J| (j__ _V_j_j (j! Juu 1 iij c.\ 4U"i "l"j i »i__j-__ll . ii ->Jl 

_ > _4_a L-__j| JL-J i(((:Lli_jV| "-jLJa _;__» _>uj_-JJ_ljJ 3 J_J-l____) (__£) --jj___il i_j_-j__J| 

4__jJ_____j Li___j_j« ljj_j___i :_jj_-jLaVl ujljtj -jj_j__j L<_j" j j i ii ii"ill _-ic 1 1 V j 

^ 1 l q A (j_j - _-._ k )_] 4j__j (j-L^Jj t4_____J _j__jt__JI 


.< ....IKI I r l r j,nll 


iSj^ij^l J^lj-- j-^- LS^ '4_i___jJI -jLj i^JJ ^.■iLibJl <bl_LiJ1 L-f 

j*Lc jij ■ U «Dioptrique» __jL_-o i_sl__" -__ __j_> jia i^_ijj>_-__tl JjL». j_« 

' J^^l Jj ' " ^J" ■ J .jt| ^ .'-.1 U J A ,-,"if I r Ij", II J *W~ j « J^- J ,>*\YV 

. 5Tj-ll ____. (j_.__j_j _M (j-uljj_ j! f j iM 1 (____>JI jL___j "-M (J_-Jlj <, uij 1 <-3j-C. 
jL-j) jL__i£_j_ , L 2 "»!-"■ t I j^lj-SJI Jj-j-> j-« i L~L4-i 4_ijJ__ \Sj^~\ jr-jlj_> <L$jj 

£-!____ _L>JI jiii ,<*_-_>_. jrulj-- Ls_l /*■ (>L__ I ^.rt ,:;,~ < ?1 j__ Snell J____ 

. (jLjjj plj^JI j! ^UJ^ j* ■* \ * j-> ^"J ' "_) J_~V jL__3l9 [_a---i i ii * jj ■ « i ej___J| 
4j^___Lj_- jLi_>- ' ' 1 -L_J I^L-tia-aJLI j-« I.jJL_- OjI_1j.j (j^lV "i t_j| 1 

___ jLujSLjVI j _>__5Ju _ i I jsjj_>- (__- L_-j_-_-- ^JjJ i <~~j--JI _>-l j^t j-£- -^j^^i 

.*UI c^ljJc^ 

J_.jji_ l_Loj (^LlII i.gJ- ^J-CJ __ "-LaJI j-o 3JL-- JjjcJ i JL_L jji mi"i 4_>l 

5_L~ £-j__JI (JjjI 1 O i iij-l . 4__jlj-~ L_ij__>1j 3 -J ilnll jL*jf Jl_u_1 jj» J_>Jj j_-u 
.(__L-__j1 J_jJ1 ■— __U_3e-J jjiLa j_i_j (___> _J tjjj.. -11 Uj" ' "Irtll jl i s~, t ~t , .ijLi ___ jj La 
j_a JljJ .«II i $ j '* Jl-__j (jjJJI ij— cl m.H oj m, ,9 M_j-_i-_ , l 3 j *>-L-JI j_~ (___>_) 

5 j^UI .11 3j-aUoJI ojla Jil ____>JI 4__j_±__J1 j__ ^dJjJI _______J _n__ .__j_jj*l_J| 

j - -_il IjJLc 4 rt i-^ijJ (j^« J I ^j_-c_- __>sj_- (__3 4_____t ~_'^»J <4jL_ iijj__.___JI 
_jt t J-__ 'q | J C --J ljj____tJ jl (j^« ill p 1 ■ Ij t l j__ jja (j-u__fJI _y-C.J .^>L_-}Uj 

j_a 5j -- i IL Ijj t i~ijj i dJ_-___J1 4-^LjJI ^j__Jl (j_lji)_j __Jjj 2 i j U ; 1 1 |jjjt_tj 
_jjj| ^L__JJI _Lu1 t5juJ_>. 1_Ltj| <L_<* jj___j ■ U ^ q i jj_jj| j_-- g*i (jjj . L__j_k.j 
^L_i] Lijj____ -U j-? j j ij i__j__ iJL_- (____ i(<__-Jlj .(jj_J1 s-L-i-jI j <i «j 

. L*jj_iej ___11 l_9j mi^CII JjJJj JLjjjLi 

I 'jt^tjj .(jJtL-Jl _ii_Jj! _fL>. J^l lj injt j_4_JI ___ (jj_i_ijj (jjjJl jj 

j_a <4__L>. I4-I .4 rtjti ->JI - j__ __ic LcjL I t y j ij^j-5 _"L_™ pj___Jl 4jjJoj jJrLpa 

I 1 ■ ■! ~- p 1« 11 L__)lj>- j_a LJLj- j_3j__j LgJ _' ij— ]__J1 j__ ' . i :.'C* rtJjJI J ' ..I 1 ■■ " 

jujl__ J_u_ll jj_L j-^ : d_>_4_>) 4___i_2_>- jj>_____j| L___jj Li_ L» I > jL_-L_j 
5j__iJ1 _-Jl J-^jj /l___»JI ___. ^Jojj 4 ,,1 _"i ^Jl_*j jLa t 4___L_>J1 -Ij__j 5 S -.11 

,jl__;^ ^ ■ . .y __; «jJ-LUI». 4jL__ _3 (j;j>_-lLI j— _- j L__J1 Oj--! 1 lt- j a ' 1 (*) 
- [i_jL*j>-_>jJh1] ^^Ju_uJ!_j ~Li j j j -_. \\ i .^i U o 1 rt i j 4_a1 U« i1 j -Lul^ t _ L_g 1 a\\ jjL_l-Lkl ^y___ _______ ^ 


pLttlg&JI «_____ 


j-~JjJ -i^it j____j|j .___ J L_i_'l OjtSLo Ji-_- j-_ 4_- jJI 4_*.j ____ ~L£_t1 (j—» 
__1_- j»J__J 4_J • 4_ij_-_-l)1j 5j_j_»JI _-_- j£j>J _J (j-° J----^ J J-S_*J 1 C LmLul 
4jt __£ J_JI (jj J-J-J _-_-- ti tn r n;Tj j-i----T L-->1 < ui <■ (__!l 4_1_T ni a J£ J_i-«- 

d__Jji_ (j-_J ((Ja__CJ,I J-<.__J1 L_i_i_j_lSI jj_ (____-L___1 _Laj_„ J_-_J . LjJL=w L_?e___*1j 
j_us_ Jlj ^j— _-jJLj ^ i nTt _L_u_>J__j — a J£ t-_1jj1 __1_- lj-_- J— -— !l OJ^t! i— _j-_ji 

___bj ;realism -_j . gljJJ I j >_>*_ !>L_<i_- _ijjL_-j_ (j„ 4jjL_J,I ____ <_._.--_> j__j 
4_ijjj (___ (____L__S/1 j____i_Jlj .£_ljJL SlUL-' ~l_j__u~ __J1 Jj___jjl (jLsUL (jL*y_^ 
L__j| (jl_-ll . j-LLL L^_ijj_-j Jj__ jT o-Ujj i_1j_-- _L> S_UI -_j>_j j_- *Ljj_-J 
(^JJ <t j MiilLj ,4_j-__ ___) Ll^J jj-vj _)T _)__<iJ 4__.JJJ 4_lj__wT jw^-o _jj Jj i5jL~ 

(J-cJ-J i_J___J1 

(_|juL-_1 jT) S_UI £JJ~J_J _<-»-Lj jT J---9J - jU_-_ -I (j_> _Jj_>_ ___J1 _>U__1 

_J1j_T U__1j_. __J_. (___J1 t __j___!l ~-1j_.iV J_Utl 

-JJ_J i£-_ujlj _-_-jl 4_L__jl (_->-ji1 (_>-5J--J1 l.i inTCj i__j_i_i (_-J-_!1 J_~-1 J-^J 

j i j -~ " * i frj__JI _jl (jj___jJi-_J IjJljLa ■ j ' * J** (jL_j___j^__j — _j_s Ojjjj Jj_a__j 

___ _0___7___J3 _____j J_" f |j _ 1t j_j__ L_J___JI __L_>J__ J " -— 4__i_4 lL__|L_____i l__J-_uJ 

4___u (jji _4jL__jI __3 1 L_o C-ljtj" ft_ I ___4> J_> _>- <->-jJ,l Jv nmj 'j-i^- __j__jJI 
4_i___>l_)j 4J_J (^JJ I _ ~ ^ j " 1 "■-^J 4jj_-_-J I oJJb Jj___L_j j '1 . j-^— 1 • 4_L___ __Jj 

J_tjJ____ __s J" "n (j! JL_t V ^j iMI __[_>■ J_- (jl __-C Iju- (j_a J_L____ulj .-____!___ 

-o_>.jJLl 3j_>__ll _____ L_jTj . jl . X t^l j_1j_ , ^ ji>i m ___3 ~i_>— L__ilj 1 -L_v_L_____a 

L^__jJij tjjji- JuoLl 1 j-_ J±_ ____oj3|_ jJjLjjJ (___Jl i -J J -jJI j_-tj__t Jjl_U 

(___J1 -_____- ujtijt sjl_v l_jj_s__ Uj_)__- j_-T .Grimaldi _$jJU_j__ j__j Lj- 

Jt_j 6 j__Jt L4J j __— t 4__jj___JI jT i(___L_i (j__ ^ j 1 ^~ ~- '* 1 (j_>- U ___. __J1 ^j i" 
_)1jJ_>l (jL_ j-_jj 1j_b (J_i .Oj_j____lJ1 4___i_ J*__ j! j_i___Jl 4 jJsl /" 0 CjI <j 1 111 -> 

, 1 J_> Sj-Li___ C_ll_ jj _j"_ I JLU1 SjUJU ("lllijl _J__J1 L_Ujja 

1 |j_i__i. jAJi- £iJl!j_- JlLcij 4j1_ (_ i1 i- a __ii (__>-jil _P=J-— Jl Ji_a_j !__- _-ej 

; JjJ-_ t~jfljJ 4_U_V__U L_ljl_J_ jl_L_T _)lj_-__t> (_4J (jT Jl-J 4j_1__-JJ .\"l *|J 1 -_3j__- 

j__>. 4____i_a 4_*_ (jjiJ ^j-Lgj L?jJ1 _(_-__!! jj- U-_ iL_.tjlj___l 4_t_ (jLS" 1_l 

J__ j_> Lq_l i—jLi-jj- (i_5__l _1_ I jl : Jj__5 ,~_L__a| _fj_-_1 4_3JjJaj JIJ-uJ 1 I— — J\>— 1 J _)i [j_AJ (*) 

. [0U*_JUI] Ss^-i _U-JI 


A, .\....il<\ \ ,1 ,j .nll 


_>-J >jjJ_I I'' q; —jljjJI _jl (j^ o i 4 n_;_l_- l_- iUj . n j ___ frj_i.o!l j-iujli 

- >-fJ > -'l (_K=>-d _-j-J - j (i jit. 4jL_»-j (J-~-> «-^^-"j ^_Jj--Jt Ur^ ^-^-^ 
j.'. _-;■-' J lf. j-_-Vl _ji_- . d_-_Lfl 5j_jj_i CjI *Ljj-i-_JI "*^ J J-> (-JLj— 0 (j» * l^» " 
ijli-a J£ ^-JS j-__>L__j) 3-UI JJit-J £____ J-" _--- j-ll_ __ij__jj n_T_Lo j_u_ 
iUj . nj 1 j__s _j_- ^-CjJI _--- J-^J * <Jj->J1 *2\ ^(__-- (_"' J^>-jj '-' jJ-j J L^-L_>- 
. )ij___J1 __L>.j-4 «J-J-*J (jrt->- jj_J 4_*_' i<_-_LLj__-i~ 

j-l j V ~ -uL £9lj-L! <____- j 4_L L ___j_,,iM-CJI ^JLJl lJ_jj___ __!_ L____.il Ijj 
_J Jj-j-ja * j-u _1 (j-3 j_-J j >«j* r-jJ-» ^jl-s t L^jjjj_j J___J1 __!_- (jV--j ^<iJjiL_-a 

I j__ ___ £J___J jt 3j__> __J| j j -i-J LtuJ (5j__i_J--a (j_£ J-»-j_JI __Jf (JJJ-^J _-J*-_L 
.jjj-_M Jj/iMM -___ (j-J .(cJjlU jj-__t_J1 
I J-4J ._-.o J mi ->JI _j_sj-__l (JjLlj jUj___iJ 4_j_>jII 4\jj____l _____ LaljJ _,!__" 
l._j__, _,_!! (_Jj_j__I SjJ_L_U -j_4 J_-J-a L___j _y___ (jJ .(jJJ-JJ ol\ i _— _ j_ t l_-_'1 

jl_C. Jjj_U jLo_ r ^j-jjJI 1 j__ __!__ ___j-j interterence J_-Ij__!1 i— ai mi***?! 1 ^mnj 

^Jj-jkj _j£Jj i ^ A ' \ ^LjJI ___S i J_i-l JljJI j__>1jJ_> t _ iii *i ^l jjo Jjl j_fc j-jj_ (j-iL_ajj 

(__-ljL_- jL__f ^lr r J '*"!! 't-> I ■ ;(j__jl_ **i "■ (____ ^J-2j __jJI 4_^Lj_ijj^L_JI 4_L_j_>iJ 
4___iL__i L-ic 4_*_L-JI^ JjjJI !—)J--> j J J___- Vj (jLjljj_a jLjJjio (jl *i ■"■ Ljjj 4_je_j_i___s 

_____ --jlij in>_ A Fresnel Jjjj-a i.-.i.i rjl J^-j!j .j-i-^l ^-j^' c-Lc 4_cjj-_.j_a 

^__3 .(J^jJjJo __r_I_j-j (j_a ^/jj jA_±___ _j-ll_L-i (jA_)Tj-a ^*l J ir" . »Li tlLIjj iOUIj-OM oJJt 
Ji.1 -LjJI j-_s1 j-3 ^jJj . ^ j — j ' " j-i-->l 4_jjJj_>j 4__u1j_ij J '*-»*■*' '"'I *Js~-N' t l_jL_l1I 1 j__ 
L_Jjl_-t_-!l flj__ 4-Ll____- JjjLj jj| _-»J jUII j-a .(iUI ^rUi» _-__- CjLjj-j-- (j_l L_-__jt 
. J-jj__3 jujJ 4 l.i '*) Lo jj_ i4-9jJI 4_>-j (__ic djjbj *(__>jJ.I (j^>J---J - L __ Lj L_jt ,__ic 
^y^SJI j j , ii fl*i|| 4J j-L-i Lm i jlL-jJb 4jj__i't jjjU" i Jjjj-_ j»j-flJ (4__j__j _jV1 ^.iij 
. JjJ_JI SjJ-LLi __Lc 4jjJ__J1 (jjjL"j ( J_-|jl_I __i_4J 
_" L---Jj t^j-« -_i_ll Jj_9 _ys L&j-ij--- l5j-**- 4jjL>. i*ii ^j 4___i__! oj__ -_!_. 

U _ , '|_L- (j_=j_-_! ___-] 4___tj__ 1 ijUl"i l_^_| . I_JL_«_~ L»j_-j ______ _)1 £_i______j 

^L*JI __3 j»J_-L! (J_iJjLj 4_u*jJ _i i ___-_9 J_iji .4-L_oL_J) 4jj_j_lt1 4 jo i n'> _jl (j_Lsl_ 
_jL^ . Jjj__JI j__>lji_ JjLjjJ JL <L-~- T jtt-ij _-"j1 _,_-_>_____- 4__j-_> _|__jj (i "m \ A ^ "\ 

^_3j ,(jj___ljJJ l_IL__jJ — (J-^W-* J Jr— ljfj 4__3_il1 oj_b ________ ! 

(__i__jJ1 J_»_- Oj_C_Si T 4___i_-o L_jj-__ 4j_*1!I _JJlJ jrU Jjjj- J^jJ: 9 1 j-* (J^J-*-*' 


4___±__ _jjU."u l_iL_____.).1 VI -_LUj _* .4_i__L__>l __LiL-__xj L_L1 L 
(__,___-L_) jj-___tjj _jt . 3 K mi ol t ^Lal—ri. 1 j t»i jJl__j i_- j___ l_>_lI1 (j__«__«_J 

3jJ__». 3Ll_»JI (jN » ~~*J (jL_t-U-J -1 -JLl-S _)_ljJ 4_aJ- j-J-HJ Jj~J (j! ->1— — ^ l^t_L___* 

lj i^i ii~ Jjl r-Tu -________•! Jl3j i i-uj Jjj l__jLli__.L_)JI 4____/jl_a_a 1 a Aj -(jlrL-j (jL 

Lcjj . 1 1 j 3 «~tl 4__JL 4_j___jLj -_)lj.-! (jj-_-lj_i ^JL-t____jj . Jjjjj. JL-i-__^. J^aL-l 

Ji-I_ ____<i_J1 _____ ji_j___JI ĕJ__i u r ____i___-j iJ_jj_J 4j____L!_j ^*J__JI oJl)J_i— C— ll_" 

j__j_« ^_j_v_- _____ ;^_4_JI ______ d"l ( 1 ,'„-_ 4_xj_j ^_______L__jj .4jj_I_) 4__l___ J_M-_- 

. t_L-i__J dj___lt 3 J-__J 4jjL_.ii-. 3_L__J1 (j_a 4 *ij i"- a -__-L___3 j jtA" _)? _U V J_3l J1 
[4__i_____0 ___J J_-jl lilj—U jl (jj---iljj JjJ- 1 1 'J"" J . I ■ -~ " 1 - 1 t | fi, i a jJLjJ 

jj.i ii j jl J^_-l L « 4_1 (__JJ j— .ji jL_i . sj^ji Li J_jj_3 J-a_. (j___j 1— j"i (-___ (j_ ^ 

3j-j-i-__- . Jjt m."JI J__-- 4 \ j rMI 4_-l !„U *->L (jJ 1j__-I (j-Sj) j-aVl 

__lij C— il— _ 5jD _-— j J1 4"i iii rT> jjj i l__t j_a Jj".-~"_.t -t-" 4jjL»u _Jj_>~1 (*J • 4_iL_U 
!Jjl_JL 3-__>- I _^_L___J _* (_--J1 -__j______i I 4 U ". 1 1 1 

3-_-j_~_*_- Jj»_*_i _j~ l__.Li_.| j-j-iI cjI__-._ , I 4-j__jj_lJ1 _-_——> (jj__ L_ 3_1__ 

__L ( L_!_^______i (j__ ji-jlj <jj-L_1jJ (j^-J-l J--JJ .4_j_j___U (j-_a>|j_iJ|j dJ_Vl _j-3 

&j___Jl _)! __3 j-J-jJI Jlju Jl_s-T L f K.» ~n (jJj > Laj "i -r a 1j__9 (-~-J-,1 (j_3j__JI 
j<J ___JI 3 _\ j * i till 4____i!l cJJt ___J iLl_l_b _bl_x_-JI i)j__ ^____j L__jj ,jtj_j__1 

■ 3>L_Ut _j__JLI jJVl U-l - Sj^Ij 4jL__l_i L^jL-m-b (__- (JJJJ 

La (JJ j_a (j__ ^Jl___j _)l (j-_ —i jftJ-_JI (jLi (jj^' tj - " ^=19— ' — >-Jj ______ _l _)__-_ 

^L-jil _-~.ljJ1 (j-a~- -H (j! 4_j__uL__Vl 3j___t1j ^ ___|j 3" i.iV1 --^IJIL _,<! inj 
__jJ1 (j_Jtj__Jl jl JL_-1j__JI --1j_L_)l L_-_j1 Jj i4-*jJ_J,I ^.ubL-Jt JL)J_>_ — -pJ l-_j__j 
l-L<->. _'_-« 4_4___p.L_jJ.lj 4_jjj^_kJ1 Jj-t—sl ^JjL Lji__Oj . jjLsjJI — Uj L^J ^'^*-' 

-_lj___I ^__Llll __i_ ^j-aj i4_i____i__JI _jLijJ_I ^j- L^—Jj-»- 3ji_c iij-»J LikS 'tlj__J__u_\ 4____a (*) 

__="_! (j-a JjJJi-cjI JJ_C ,j-o J n" i* (jl ^jl-" ,n'i Loi i-JSjjj (j-*j_5 ' -° [— _— 1--JJ1 j}1 4i alc 3j__L_ - ■ t 

. [__Jjll] I_j__ jjj-ai JUj ___ LIa <L___l_- ^jJI __jl ___L_ .1 -L4_il . ijJL! _)( 3j__L_JI __J: jL__.l ,__Jj 

.(jlSwOj ijLaj JS ^_9 Aj_Lal -J^UJI JS ^ j.Uij L ^j-a-c Ll1_ IpJ-j-,. ______]! (j^-LSJI _j__. Uj 

i.i*-l 5K i", a i__L__. (j<aj _L_) ,__'_L_JI (j__ jjjjca JJ-C. ^Ja^-^LiLJ Ij_ij <_j l J _____/_' I g^illj 

j4_Lst_) _3_- (_clj ,4_jJ_-t1 4_i_i__JI i_UJLj __J| Jj_ui_a JJr__ (j_i J— J L-_-lS ' J_j____ .__L__jij ^__i___}i 3_jj 

. [(jL_vj__.l] '^JUJl s Loij L__ 


CjVjL__U j-ay j£. 1 ij i^iLiu La I jl i4 inri' l_j-3j}-I ^-J-J . j-Jlj 7i "t r n'_*| j-.j_g.-iL1 I 
5 j mj --"11 ĕLijl "II jl i *C LLijj JLjJLI I j-i* jL-_l ■ jjj k.* _j-jL_ui! ^-LljJ 5. ■y.aJI 
. -.JljJlc. JLa-j j_i-i j.j>"..mj J___.Ijjj jf j_L<u -L-_-_tL_i__l 
lLL>. jl ^jlc -jj&j-C. U j i .Vi " j jLCj -£j_-__pjil I *i_b Jjp. IjJJ-t *UjL_JI __3j-_ j«J 

l_Ujj .5 M-rtll j__ilj__JI (jAij _-J| _£_.jj (*■ «elektron jj_j_jSJVU jLaj-a-L.I L___: 

i[jj-_u^1 JuJ_>JI i lj i ri*Cf] i~.j"iitl Jj_l_i (j-jQ _UJ_v j ■ 4 <L-JI ( j___L_<__iJl 

a j__, jl j*}|| L__j-_j L_iV <«_jb --JjJI jj» - 5_L___.j3_iJ I £___= ___l jj-ili___JI 4i____.l jJI 

.2_.Li1 L-li _,__. 4j__jIjJI _$jj_UI LgjLjJo (_-s jj-_-_ 5ti>iljil.l j_*ljl_JI 
•j\ S**} Gray t_£lj_-_. J___L> ■■ '».'■..•<'< ____) i y\"\ ^LJl _,__>. j-U~;'i jl 1; Jxj 

ii___J_d jlj_jfl L_J__-4 jjj 'J-i-T I r) m -V. l__Jj__^£J (jl j->U-J LjJ--$--l (jj ~- ■"■ t I ^CI i ri ->.*! 

rjrjj j-J-L-j l_i_l_>- _^j__) du Fai (jjLa jj -_^_>L WT- ^LJI _-_ij .4JjLc_ _>L_<.j 

j_- rjj rtl"*ft_t _j_J^jj -^^-J cP 5 ^-^) 0' <jjJt *-"^jr^ *>j— * ^ t " J - J L- *"L>4-^ j-L__>. t _ , l 
4____j £j__I1 (j_o ibj^SJI olj ^L__i».Vl .4-JL_i _£j-i._ Ij ij^jja L_j_lj_>J .pLj^SJI 
^_i__ <-j_<__J| "Lij___JI _^ A . j-\ j| ^ j__]| _ j__, |_Lt ^J-JJ i_*Sj__gj . l_jlu La j_9_l__ 

3 '— ■ j-j g-__- j-l, i y* inb tiJJjj L_t___aL__ __!|j_T Jljj *if ^Lj_4__11 » j _ " ° 

«!)) *4;-r mi _j| Jj___» LuL_3 ,-L___>.t 4j*>_i «__;.j _j .?»_)__? I_l :"L_Uj^SJI 

Sj__J jl t i>i -Vj «(_> j ji) _)L_» l_J i^j-jiT^/l _.! r t _ « j!) «__») 3 W itil "JjLt-a 

jj» mrt"> 4_iL__il __i_. U_i n ^ljJsl J-Lu JL. (___) "U_U_ii 

(jl .1 rn-^. _>__ __. Ijl 4-1 U_J_<-ilj___ J (jj iriUlj ,j__U W 1 V ,____!! ___ 

jj_3 (L*__ I o jj^ylj Jti,,-— (j-£ ^J-js) J_Llj_o jjIj (jjj-l- _>-■ ^L___i j - jl t" _ 
Lj-"ii"i i ii Ij ."jL-j^I ___ jrt__l 1 __j*J jl Jl-J.1 _-_) (j-ijjl ■ n*i - (jLjSo 1 n jj_" j-r iii 

Jj ,(_UjJI J_J_) ^**^L_J| J>Li. c-jL---i ,,M r*J oLl_-____JI _ji l_i_b (>. 

J'-- "j l-jj -g^C ~f 1 1 (jj ; I i?i tj 1 _ i.'^i tj ____jfj SjUI ___J *jLj__> 2_j_>-j-, __uL_ 
rp t~ ■ " J' J_Ljj_> ĕjj_»-jJ,l __iL__e___JI 

^.--^ *-»i-J lt 1 ^ 1 J--^ 1 L^* Cnj-.i--l Lj^ ^lil l d ' i_--ll -jJ- (+) 

. f jLto- ^1] «-jjl^-n _-ajJlj k-j^j^JI» _i ^jj^l 3—-* l^ 1 ^' ce-.H 
j__- «l_j-j__ji jL__-.i , ".<i ,>= j 3 i .(wn - nv\) ^i____ .j^-- (<JL-J| ^ (**) 

. [_jL_v-fc.^_iJL 1] __LjJ_) r___^j_i__ 

JjloJI _>__ ■ I" J (jil .(ajja^JL _j-ijJ_5 ■ "1*^1 __ic- .irj-jL-jn J « rill LL"-_Ll-_. 1 lj.-_ *J {***) 

(j-iL) _ rill rj-u-11 , 1 j i.j ojj I.-TI hJL^j J- M _jT _i ii" iij ■ J_il . "II j_jL__JI , I j A 1 4_j i ___3 iijjLjj» 

. [_jl_ii.j_-Ll] jj 1 ^ 7i 1 1 


II £«■■.!_ 


J— -J 4_^_s -liL-r 1_- i^ia ___ L_jT Sjj-ijJJ j^"! -*-'1 __J '"-«j >- J__j 

tGLatgi J cjj^Ia _;jJI) Coulum ^jJj-» Li^>3-io _-j .(j-jjj_____j _, l~ ■ -jj < 
■ 4 j i-L____Jl ^JLi __t _)lj-j_* ^"i i-^j .(WAo ^LaJI ___ j j i nLmVl 

Ljr* I J* '*■"■ (jrt-**- LrU 3j__J1 ' " ■ ~- ■ ' I . Ijl__ "j j * _)__L_! _, lf j-L-i) 

"Ljjjj—lIJI (<jl rt "rll) 4_l_oL>J| 3j__J 1j-_>- 4__j_4--> - L_jj^_4_r _ju j -a- 

3j__J1 < i . .jL_3 1 '^jlj ■ (_r i ^ * '■■^■H tjru 4_iL_J,1 _jj-« ^j* I - ■ < ~ <_jj_L__) 

J_i__L__, (4j___JI) 4_iJ_L>JI 3j_~i t_i , J___j Lo < _ J j_rt" i~r intl (_jj i>i _L___L__. 
4_L_>jt_^___ I ^jjJ__i ^_L-t i_jLjJI ~J__j ' ^j ■ ii _pL»rJI 1_ufc _^La ._rU_—SJ1 ' _■■*-■ 
_J— j (J__L_j __J_J t 4__-Jj. nJI 4-j_a J__~J( __1__>JI _t-__--J JJ-->- (_-_-! 4__sL__JI 
o j_gJ d li n ~ __o-_r_) .4__lJj_4_J1 __tj 4_j-oL_>J1 ___ (j-_j___j (J--MjV_> _)J__-1jj 

cj Lj 1 1~ J I ^1j___.1 -__aj .__jj_3$J| Jl^_»J1 3j5__ c___-_I L~ _)L__.j_i__ t4_ijL_-l.l 
_,_UJ.1 _v- - i i__T ( ) A * * ^UJI ^l j__- __JJ _.j_j L_J__s ^lj-Li-l) 4-jjj ^<1l 

^_jt j____T ( \ AX~[ ^_L-*J1 __9j .4 J'j"_J 4 n 4_Uj_-5__r CjIjLjJ JL_jJjJ 

_Jj _;_! U-_ ( J-^>JI i a\l jLpJI _ru J__Jj_" __Z_J 1 a j*\_) j; "VI Sj__.L_J1 

,<<-UjL_JJ )) j-j£__- 
t4 j iii jUL__J.Ij 4_j_jj^_"_I _ru 4_jj_3 JjUj 4_>jT _____>. jj |ju_ J_" j-j__j 

jLL__ U__-jl -*_-1j L<_g . jj _oLj_j_1 _j_Sj ■ 4 j m ~, c_i^-______4 _;! _t__ _>SJ 

(___ Oersted jlIj ijjI __Jj _j-_j ___L_i___>l (__--j _-a 1 1 1 j -j » _Jj______ -____jl 

Juuj .^^-^L-ili ___=. SjJs J Iuj _-Jj-6-> jLt-J J-aL>JI -_11 miM : \ AT * ^_L-JI 
___J1 4- II _i___lj___J1 Savar jL_-L__-j Bio j_ij _______,T La _,L_.j___ _JJj 

j_j_i_aT L_-LU_-Tj ,ol mijULiUIj 4_-ijj ^<1l oljl j _J1 _ru ikjljJI ^__L_j 

Sjj-J-aJ 4____3 jL_L-_J| j_i__L_C (j_o j____i_. JL_T _hJJj L«J ' ~'J " l^» ' " 1 1 3jj-j__ 

_yJ;L_JJ _rU 3j__JI (jnj "j J-J-J--T _jL_- . Ll__jT ^ A Y * ^_L_JI ^J .-J______La 

I^IL n_) Lfljj LjJj_^_T IjLjJ J^ J eJ ' ^l ^ 4_jjA (_rlc K1 iii _)f _____u_UJ _rU-JJ-^ 

jl L___jIj t4 j i ii j UU - a CjIj-jjLj gpli _j' _ri>-_-^' jl J "'U O^-*. '1-^-*. 

jJa£. _?j__- -_J_ JL-J _|^-ioj (ftJ ^Lj4_T _j n jULjJlI £--j _jT j*- <ij J_- :4j mS-tll 

.Un r L_J! ^ -jLj-j^L J1j__J1 _J__ _jJl ,U ____>. ((jL^J-' (>• ---b 


"k .< ■■■■iki i s _jj__| 


___- _Jj_s__a _y___-LL__ J___ (j-j_>, j»L_JVl -LjT Jl9j - ^bljLa _ya jLL_t_U 

jT J___-_j t «_____!» ^hljUs _j-j -( -JJj-Sj • _-">■-> _iL_ ___ -j _< jLj 

L_aj__j ^ .4— iJj _<*! i_J--J1 3____- __j_ Ltaj ■> I a 1j_uLj j-JJf 4JjL*J1 -IjJI JJ-^J 

___|__ JJ J| a i a ,„•. _)T Lf jJ* Ij-a 4__,|jjJ S^-j-^JI ^Lj.l 

. Ljjj^ UjLJl 

£§---1* -_____» : J$A_ 

4 .l r >.__-- 1 4_aj_*I1 jJL _L_ 4__T +jX\ j_-"i «j jLs ^ A_ * ^Ltll __J1 j___ 
1 ^j-ihj jJ-S- 1 ! 3j___Jl (j-SJj <4 j mmULJJJj 4-ijj^SLll j-MjJ-JI jjU?^«u 

_h-jJ j_-1j_) _j n i *->" 4_JL>J( __3j_d1 , LjJLLo JljJ _ Lo _u_- 4___ _jl (jrt-p 
_JjJ (jT 3 j i ii jU_L__ I j_jj__Jlj <LiJj-^_JI _-ljL_,"rHj -1)1 /■*■ miJJ _>-— <y -J_J_- 
4__J jL_ L____fj . m£j_>.1 4 t mmUI ii <\ j_jj_cj oIjLjj __l i-r iii ___ j-Jj 3j_J 

_;T _-_cj ._t__>JI oj^-^ J?' 'f jf -L- 4 lO-*'^ _£j'_-9 LV* oL__-___- 

L_ iA-> , L_~| (j-t t ?. .t.^ iLL-jj-^M jlcIjjJSJ» _£ll_ J£ 2_-^L-<> oU » JL_ 
___Jj__JI _ J _> n_$j- 3jL_j__j .4-LaLii _Li~Lijj J_L__ V t( jjj_ J ^jLJ, 

3L__tAl *L__?__| (__J- oIjLjJIj <_jL.>- uu.\\ j<___5 ,j_<i Jj-|inj _jT rjill j"i"> *_ 

-LJJj__5JI (J__-L___-J) _JL-*_J < ^IJ^ J _-_- "-"j '(_|1 > ri U L-JJ _U ____ 

. 3_LJJ 4 j i ..jUL-JJj 

jr\___-L_iJ J£_____JI J« AJI (j_L («J __j__LjjJ! jj io sll I jjt (jf ____. 

_r—J1 p jj riTI _---_ . ~~< .' f J j — fl ^ ; t -I— 2 r^--ifr i j "i mi I rjl _^J_>.^/__5 . (j^ i _ ■ « _ <! 
L-iii-- __.1l 4-__j__>J 4 j r_.jJJ 3jj__cJI ijJL_L____il ,t,SJ :l jljlr t_-i-__j "i/ 

_L___J1 (jL_? Lcjj ^lj ,3_UI (___ 3j_-_.L__-JI 4 j i„jUL-U1 luI , .,„ >Jlj 

jl__T |jlj .-L____- >UI 4^j__L ; j__i____yi j_4ljjk!l -lIIj _f jJI j_4 L^Jjj JjL__J1 
rftJ ^U fi T Lj r<_d--_ .» I j mi VI 4 jlr (jjS-J La «4jjj» (__!-- 3j_L_J1 u *nj re^--JI 
___c — __a _ujJl>JI 4*Cj mijJI (_jj_j__JI 3j_>s> LJLt, I jjii l__j__uj . L-.j.Jii lj <t _ aj 

j-lC C-_q-C1j- (_-_J1 4_ujj_i>__JI i^jL-J,! 3jjJ _j;jJL-vJ ^Jj_i-J| — _U___e_JI 4_>.j 
jl^-^l :M iTMim Lni_- Sj-j-LUI _ j__ i___Jl_4 (jjSJ -iLSLjJ ,3_t_J___ JL_>-1 
4 - ii ti 'i j 1 -'! ___ __-*_-> JlS 1 j__ jT j_a f«_CjJI (_-Lc- i(j_J___S-_ ___j1 j_J _jjL_J 
• SjuJlc 4_j__uj_- __^ Q _} * i 1 4jLjj f_--->J 


p__>'9_Jl kru...l9 


jjj^Ij (j-ujLc. — __>Ll__5L__JI ____j "icl j_» ^_a j— < fT n j (,j_i_uL_j_u_]| c^Lj- o —' ^ J 
i""__7____J| — 4__ « _ jLS_.T lt— - L-^j- r t ^j-^- .^"*~ j-^j-— - — oJj-^-^J jL_jL_j _5-jjj 

l_j (jr^-^J ' L_-jj____j ______ 1 j i mj (^Lj-niI — _, iii jUL-Lll i- lUtttl __jL_j ijl , j -_Jl 

L^jlii 4_______jb__iJJ j^^JI jl ^j^Sj") j^j^JI (___!! ^_^LjjJ___ __>jL_.! _jt __j_L__j 

i__J-_J1 __>Li__-_ j . y ______J1 4_j_1_i_l_jLjjJ1 Jjl— i iijJI Jj)_*_4 ______£. l__uL__f 

.3__jjL>J| 4jj___ ___ JL>J1 (__* L__ UU_ 

Jljju-JI 3_Ij_i _jT it"-i>-_' I .« ijjn- a . (_;1_ljL_ jjU-La jj_ I_lj_ _j_Lj fJ (jSJj 
______ Ll_L_> L___jJ__- L~ l^i-^ £_S jj . _j_l-— ' Liii 1 j—lJLjJ L^jlj * L__J jja 4_*_jj 

__l!1 (jjj-i-ll _)-« -J-^jj 3_L_i__t j__ii L. L__i__j ' 'i jUL-L-II « JL_>_L1 » __>ji__- 

Ja_U1 Sj£__ -jo, if> (_^=l_J JL-J ♦(jjj 1*1 l_j '*"_—* > L<i-i -JLI (jC I, j lt - ^ _j_ijLaJ 

____jj_4_CJ I JjL_Jl __.L_ijj__>- jT 3_i1 j >_JI (J-~jj_i < *ij ^ ~j jl -Ijtj i j— *j (j-a 
__tjUj *___> ______ £j--j _«-* _>-*_ -(j^j L^i > i * i Losjj-G jjjjj l*i * » L__Uj| 

JL_fc__j ____jj_£_i JL_*_a i j - t L_- ^ _______ijjJ1 JJ-JI (_5-jJ_ _J_-*- ĕoLil -i-j L _J 

L-5—i iii » JL_»-LI jt j-?___j L_c._ i _ujl_vJ1 SjUj JL__~ jJ j_*____.L__ . u . m ^ - ^ L-JL-a 

._)l__U ___■ JaLlJI -_j_a->J _.lj-L___4 ; (veCtOr __»___.) _L_»Jlj jl JL_U 4j ,< Ls 

• uL^jJl __-* _*lj_ J » J ; U^LljJ 

■ _ " " "^l L___jf -JSJ i L>j__j£. L^Lj-jjij £x_>j j'j-— > _>« Lj__e_- __;l-ljLa _jt__> 
,4_i_l_>Lj 3 -t j r^i (___,_) _j_C_il j___ijJ 4j_j jj___J I -JjjL-Jll (jJ| j_2__slj iL-lj Lt-ili" 
c_jI_s (jlj u ~ ■>. i4_j_t_SJt L^__J1j_*j (ji«-j_j 1 <v j '°i 5 j-i_-l__ --_>-jLftj __>_li _j_aj 

aji-i_sj_ ojjjtj __Jj_j_j ^liLa-U I oj__ ■ al Le- I ^_j_ 2L_>JI _ _ u (jj ,4__|j_jJ1 S-LijLii 

(j_L1jj-_JI y-J " i ii 'l LlcJ J-Jj i ii 'CLa ^nl _ i iiV ^(j tl~ J___i-_lj j rt 1*11 <___£Jj 
l_U_ (__-_ _j_ulj_lH _d_J LgJ C__j_- (___J1 ĕjj-__J1j 4 j i imUI it ajj.^ < *'l t 4j__i__JjJI 

(jjJI i^jJj-s ujjLi j__ Jj-M ._j___jl j_a 4___ij! - Jljj _*j - d_A_ (jL- - .<_i_a$JI 

(j__ _>J-*J < *iJ*N -_3jj--I,! (jja (jL-" i(j-j_i_L__ J i> i n i j . _jj"i'r-r ni ^ju Sj--JI ~^jJ=J 

4__jj Ir-_i ^j--j (-jL-JI _jjjL_JI .(jjj _*C11 JL>_Ll 3j___i j_1 j ■> " i nL Sj__JI uj__> 

■ ^ ■ - j U i *■ « 1 1 JL>JL1 1 J__a_j_i_ L J ■■ J U t ' '• -i 1 1 (jjj____u_, (j_j _f_Jj_3 4J_i_AjS 

. Jj- 1 ! _jjjL__Jl Sjj____> 1 j j "t *s JjL^j 3jj____ (___) (jjj|__J1 1 j__ __>l-_-j o-SLhj 

jj___1ji _jja . (jL__lL--J j__U _jjjL__ jl_) j__i_j__a | _j_JL_3 jj« J-JLjJI (jjjl _J1 


_J___Jjj _-Jj__J,l ^..njUL-ll JLj-U 4 ,0-^ (j_C jj_L_JI 1^-* _H-*_ '(jWjU 

_jLljLa «LAA^I _£jj| i___>Jl jjjLs jj_ jjjLSJt jl j_>»j 'U-pJj -jLp 

SjjIj (___. s ^. :, . l __jj__$__JI JL_>J,I jtj_-L_- ImU ij jjjUa j__j i<i t , _u 

(_-___ _jt_i1jL_- J i"->fljj .Sjjljjl J>L>- ' " jt-iL-ill (j^J iitl __aj_j__-l -L____/|jJ 
(j^_jtj___ 4 — c.1 — j — lo jj-SIaj 4_ij ^jJLI Jj — _j (jf j-SUj <_j-->J — ____=»Jt 4 — *.j 

4l__L_-JI ^j-JI f LL-^L,.,L> U]j f 1 ■ V-i,,,L Ui 4j,„ .ULn^HgSjTI 

.--jIjLuJIj lIjI Itt i ntl (j_J 
|jj . t_L_- J-T ^J-OJ (jl AO 0 ^_L_JI ___) tjjj ,„^La j-Lj-a _-Jjl jj_-J _j_j__j 
tj _i i ,i f ^^^--L-a (_-J-~- |*l jja^? 4jlj . ^L__3 4__jj___<i C_jt_- (__!1 (j^j|j__JI jj-a-Jt-ij 
iLl (j__ Sj__->1__ ji^liII IjLA ___ 4_=-t__<i C-jLi. ___J1 2_i___LjJI JjL_-jJI ____I_iU 

vector calculus c_L4_*__L1 _jL___>J 4_j__»J,I j-aLUI jSL3 ^ . d_iji__J.I 2 n _H 

(j_i_L_-Jlj 4_j___>LjjJt oL__J__>-_t1 (j\_l lJJjj jl Jjj 1 iL^La (^J-^J .c_JI_LiT _^L_-« 
^LiJI] _-_ys_jjjjjjU_gJ1 -_a l_j*>_jU_ V" .„t <_a J_j__j -^jj-J i(^Ljj_i__JI 

j__ (a-tli (__-JI j.ts'it 1 4__a>Ul l_j>L____-J, I j__Sl (jj__3 Ujjj - [J_tj___J1 4_Tj__»_j 
JL^__JJ 3JL L^_____>jj d_jjj_^_-]l Sj__JI (jjj-Lj 3jL__] jl_Uj ___t> Jjj_ i ___L« -?j_-j 

.L_jLb*__Jt J-ljjJ (__Ji SjL__| ^ jj-> j_a i__i_-J l-jj-s&I 

a(^_ij)) _j| JjL-. : juut (_-i__s- Jjj____U £____ 1 AlVj *> A~U jry-UJl ___3 

Ji-I- (Jj_-"-J Lo «;jJj->» (jl -lljt .SjUjL__- -___J^J__J J-SljJt OJ O n i -_L_J jl (jl 

l__lj_j «ether j^u_^l)> _jL__ _-_. l___-___-II 4___-__j __Jj i JL_*_>a j^li_j c-_>J SjUI 
jj__kj ^p-tjjiJal (_jjjj____JI _y- _jL__ . a _ in jU Ll-__jj ^t l jj___-i_. (j_« jJ-jj 
jLa i_Jj--J1 j-j-c- L^ t -Ja 4_oj^_-JI 5j_JI <j_jjU_ jT j-Uj jt__' llsl 4jS/ t j-iVl 

i.ll> iSjLJt (j-3 |jLJ ,Sj__I1 J^l_L- JJLj_ »U 1 M ni» jj-O jf JLl ^U-aJI tj_* 
IjL-^JJ .fJj__J1 __J) J J , ,1 1, 1 Jj_-lj [<_J lOL_bj-J>J1 _*.jj__u K_$J-J» jl ^jt-l . ,.j 

iLjjU>- (_jj_*j j-_jVI . UUj (^L-i. jrJj^Lt ^jj^ j j __J| .>^V| d_) _;j-j 
J£" . L _-_j__L__It JUJ.1 JLilil j , .i -r~i -^j____jj___w cjIjLj SL_>Jt L^j*q ___j_ 

J L_>_L I l__ jiai- i 4jjJ, I Ja j_j_>J I (j-o 4_o I if-i~ ^ 4^i r~, 4_a_ t j_JJ V t Ji- 1 J t-i^J^ 

Jĕrome (jijj ^jj __-_>■ jL__ Lyj ,oL______JI L_tj_____. J^j>_ ___JI __-ij .<t1 

j_aj iUU. jLi. jJ U_T ijj---L jjuj l_;jJ1 ^LlJI c^j\ (jjJt j-a Bosch 

J-Jj_i_j__tLa r*L5j . SjLLIj j, jjVl jo 4j___j_jJI J^t 1 nL tSjJiii- 3 jJaj- ■ 1 1 


~j__JI oj\ i~i C.\ _y_J ___>-! J__J .4j_L_»JI _JLj (J>a___ __^J JSLl- [___ 4 Ijllr ~ 1 

4-_jj___j i4_£j_>Jl ;___ L__j_^__j ^ L___J1 1 j-^J 4_A___>JJ __>Uj_UI (j__i 4Jjj_J.| 

.(jJj_LJ _£jLJ I " jj Jj__^_! 4jt_LLa 4jJuI_j 
4__jJ_JI _rLotj__JI l_.L_l"i*'I __.___' ___} Jjj ,„*■_-- jc->_ 4_ojjJ__J1 - j-^J 

l( __JL_J1 ^jjJLill _)T jJaljJI j ,4_t_<iJ-4 ___!>_I__L _>__J <4 j i ii jU L-__qjj_g_ J J 
• 4jl_>_I j_- __J| ~t-L._j __ j-' iU_> j__ (jLsLu/j jjjj (_i_->Lj _■ ^Jt -j-*_ _-j-l 

. I j . jL«l ). /i VI » i) jLajJI jJ jj ( *M ^ ' * . -~j 4___lL_JI 4_jjj___> (^ii _T 

JL_=__- (jji- _j4>-y 4JT _j__lj____! L__-jI l_jJ)j---I1 _j_ 4_! _]jj i.i*-La _JjJjj 
(jjjLii (j_a Ij- J^ -S I J_* l-Jj " dJ j . j j t ~i a (-jj^ii JL*_o _yj__. _j__ , n jU Lijua 

. Ljjj^ _, "i iL-LlUI JL_»J.I __j_ j j._Jl jJjj (jf (j___jj _ix__>- iJL_>JI 

jLlj» __-__j__3 Llii I J L-r ti I T _yjj (_*C t 1 jJ___-J,l _--- - JjJ- ' n-iLo (jllojj 

(j-c-____j V I ju_ (jl jjji f__jJ1 __Lc) «Displacement Current 4__ljVI 

Ijlj*. 1 n j i i^-r |jj 4_>.lj*l?l jl—jJ J_~-" (jl __h* ^-__- _>J 1 — J . (4_r_*__— Ll 4_i_y_*. 
jjtNia (j_o 4_J| LjJ__j 1 jt L-L_t (j j____jJI -iiljJ 4_jjljj_*_J1 ___jjJ_J1 J__ ___ 
■^jLJI -r"r flj 4_Vi4_jLi_J 4 fi (j ai uLU_kj i_ oJ__»_i CjIjj "r Hj ,>_j_-L___,I 

__.______. L_^( - „_,,,. jUL-___^jj_a£LH» JL_*II c.*._L___o __Jl Jj_-__j_U 

j- J. 5"" Ljjl :_rO__ i nL-ul _jQ_i___il_tj ^ i ii (j^—J .4_Lg_JI 4jjKJ1 Jjj-_u_i*L4 
_-- (j-Jij __-JJ 4 i i ii i I L l__3_l_- (j-5_.4J l—g-I _-J^<U i_-_Cj__-L_JJ JL__e_cJ 
_L_£o (^j-Aj . l__J->. 4__3jj___- (jrJJ^-.a (j_-j (j_S ^w-SJl -__L_T 1-1 J i n" ml .l 

L _____J_Uai JL_>JL1 __Jl a^ljJi 4_aL__JI c_i_J- 1-1 t 4__L__Jl ^L-lj tj_j_, 

. Lst-tsej-a L_Jj__J 

4J (jj i nj f<J t a^ jjit __£! 4 ", ii i Jjj , n^L^ J_>J ( _ij g-> J| 6 J_^J 4l i^i -y ti^-j 

4 ~ i ii* o i3jjj_>- 4_^L3j_l_) _jrulj_i __Jl J_i__ jj JL_ 4_j__L- (j-a J-4_ . Jj_La 
4_u_lj__ (_>-j--- Jj_* _-l_- 5j>L_.j .>L__3 5 * miT? t.l 4 j -..Jj-L-L-a*^ I J_clj__J| 
(j_a (j-_J . __iL_l_l__LjjJIj frLj_j__JI _j_j _j___jL__ L-jl ,-~j L___i1j_J 3JjJ__»J1 
(j-a 4_l3 Laj ij^jLlJl -J-* _JJ 4_i _T_! _$jJI ^jj_*jJ1 _)l Jl_»o t_£j-vl 4_j__.L 
__,"*- ( _Ul_j Ji__ ^jJl 4-a-JI ^_>-1j j_t_l -;_-jxj j_b Jajt-i^. j Lj__ej l_L*_a J_-I 
(j__JJ-_-J (j-a Jj _ (j-SJj i t j.,J -K (jL__ (_--l (j *r"l J-iL-Jl . 4— C J— "jl (j-a J_l__ 

. 4_*_jf _$ jJI -;_jj__JI 


j-__5_I__d 4JSJ >£j___jil I j_S> (jJl IjuLc 1 A1 _ j_L_JI (___, Jjj _XLa J-LLi I j_C__j 
__-CJ t JjL_u_ J-_-° j-J- 1 -'L ^--l-L-JI _j_o jaJ , L-Ljj 1 ii I"laji L_i_4_-. SjJl _ j-_s ___} 
Ljjl 4_».j_i __JI _-_LLl-J| (__j_JJ j-4 jli- ^cj_.___- jjs Jjj , n^La IJljj i__J_ j_a _j -.C.t| 
____ j-SJ» J^ __-J il)' L*^*f LT^^ «e-J-<_iV1» . 4__itj 4 j i>iLjj ^u-ALLo jjio _<--- 

jj-_U ,_J_U_J1 j_>.j_ nuVL>J.l _.___ j_*j_ L__p-j ,_j.,.jU1 d_uj^SJI c/i/LJJ 
4_sLU (__ . jj__il j-^-jjy L_Lu (4_3lL_JI jl&jw 4j1 j j__ £l_L__!1 a j-^J _, ■ -L,iVl 

olj___-U L_3jJUJ L_a_l JL_ LLoLaj . _. l_>LjJI jjlV,I I j_o LaLjJ ' Ji1~-^_ -» j'H . "_Sj_i- 
__1j__»_U 4 j<j aUjjJl £__L_U _jj iWl _>_L-ll j___- ,4__ LkJl ^j---- j (o^L_>_Ll) 
j_-__ri -_3j___a jjj (j_a 1 1 <t jjjJ J« -II j_- l-J-^I -L_-J1 t l . „j jj_l>iL~j -_j|j__.^U 

jjj__ 4____j l-_j__j La I ' ' lj £ L_L__i Jjj— -_ — » L _ — I * h * Lo j_t I ju&j . (Jj— _ _J1 ^ - * ^ i 

JC i Lojj i Jjj i ti^La J____-cj I j_S___j . ~^^.Ul t_Jj__jJ 1 im'*- i j, j i <-*i "t -__*JJ ^J-- J--J 
jj_o jt jJL_j_' (j-ij .djjJ Cj^LJsI 4-_aj.Vj -L^LbjJI _j"i?_L_- __i_. _ ____;_ Ljj-ijl 

. L-Lj 4_iI___wo ^__L_ oj I _ «I ■ ■■ L^— _ _ — il II L—j _ _L — JLl 

u_l > ^JI Jjp__JI 4_a_il 3_wl jJI a__M_JI y_ Jj>_--_rU j-i_-Vl jL*_tf I I j_-i jj 

»>^L__M5JU _j ^ l__ |_l ,5_j_:i,„^--ll .Lja-Jl __ic jL___Jl Jjl__! .^LLi-JI __-_ 

(_yu _1__»_J 1 I J <__J^J__J L-ij-O jA_UAJ dLJl-U ^ttJJ ^ljil CiJ-K t^Jj J i mi*f| r 1 ij j 

djj_j___ ^L>i_! d_iSL__jA__ll eLjj_ll J_--~ J_tJ •jL^jJI SbcJalj ___lj 3j__ Jj)Vj) . LaLu 
|jujL>jj (5_L_- ij-_-Lj djjSo olj (-JLkJI _j__ ___ __-LJ,l) 4_u_,L_Vl Lj_a_L_-__wa 

_v» ___jVI __-JI Ij-4 _-_->IjjJI (jt-iLS-II ji ,Jj3-_AL, c^^l^) U__L__ l-,-- ■ 

^^jJh-S/L j! 5____-e_- -_l4L- j-a L-jj is____ll_> 4_i__iL_jj 5__jj__o (-Llj_i*il Jl_C J« All 
JL_C J-«--JI (j-A _--jVl JLjsJI |Jl___o j____l ,__Jj _}J_-J . Jj_*| (jJJ-U [jLjJ, 4_j___flL__ 

,(*^ __j>il_jjJl (__i _£_L_JI Ijuil Ls (^----ij -t^ji^-Ij 'Ij^J^* <sy*-& -Llj_- _ 

lJjj-___'L. oV_L__. (_y_i__-t L-iii- (j_l-o _?jJI ijujl (j_c jJj__i JjL-- Jt--J I jl 

_ji j I--II _rS^^J>i-JI 4jlj___ ___) j_v1j L_!Li_t>j . Lg-lj l_j_ jLII :t ij-ej __3j__J_ 

j_t jLlcI j__j J**- 1 R. Feynman _jL_; lj > jjl i^"^ 4jl . 1 j____ Lj--__l__. ,__- 

<_£], . jL-JI 3 __j__j L_^L_-__- ,,.y&\ d-jj__= ,__ ,J__JI j^ _^jVl j_>JI )_-_- JljJ V (*) 

1^_jjL_1_l-j IJjlII l_Xi_ ^La-t-jL--- _lj.l ^'~_^j _j w i ^rl Jl£)j . r-ilo 1 ^SJ I LSLlj _j' --j ^ ^ ^J-C- ________^_j *_? 

.[__J^i.l] jiUJI ^ljHI 

4Jj .a-l-jLjJI i_j___Jl ? L_i_L_Jl ^ j-jL -i j-^-jlj.C-.l i I , j_j ' j • " __s jjL *Lj_Ji joJLc f*+) 

. [^jL-a-j-II] Jj>i oj-l-a- <_-- J___- .__-_l!| ____JI _jLL__-J _jU!1 ,___ »j->L! 


jUiii -j>-gSJi jl_>_j Jj_~_- j^r^-i r„u >* 4iL <jyj* j\ 

jl tjSl^J 1 Hni J_* -fl LT^ ft Lj_J--JI ij «" ^flJ t JjJ l n^Ls JUL J (>a 4jT (j~_-J1j 

~-jJ_ ____J1 ^jSUj _j .4j_L_J1 2LiUL J-__1j_L!lj JL^L5ij«M,, Q <j^_1 _-lj_ 

J__J .4j iXbjJ1 4 'JJLj — (j__jj_aJ| ■ U ■ - *t (_L_ — -V ." . ..VI jj_ jjjs l.j^.LALLa 
i*Lj_j__l o (^il Uj__3 tj (j-*lj-' C_-jJI ^ 4_^LjjJ1 4__UI Clt i irA 

lj_L- jajjjj j_£ 1 jlj . -___L>l_-1I >_Ij___J 2^__<m_*__JI -jj i^i II l____ Ci iii jlj 

j*-j ~'J (jl (j^ <> j l—_Jl "i a (jL-" I n i<__-J I l_3j i nlj ^L_9 i>jj_jj -- j _i_ (_-- 

•Cr^J^jU- Jj3___L 
Jjj i n ^La <____,_____ J______j *j_U j»1_, (_, i5_i_j|_, jl a_"J) J)j-j V |j__ £-_j 

Jl_>J,l jf >- J_b__J1 , UAA ^LJI <__ j_j_4> -Jjl-j __j__ L J__L) jl -_i__*J 

, £. j i > i 1 1 i___jf (____ a_iju j — --ijjjuj _jT ^j-Lu i iij iaL-L ji jj ^Ci l 

(j i_"i ij uiC, £__u__ll (jj-ill (>= 3jJ_»-_l Cjljimll __L_ ___ ((_>_- 1 ^J^L- 4j-jj 

1 3 J t— ■ jjj _ jl_L__J . ' *■ ' '"' a 1 * ' '"' (J_J_L__i 1 Sj_J_l__jJ J ' ' ' J___ L__J__J (_H_JI (jL 

J_t_~ ^jj-Li^l J__. 1,__)__j '2 ^ jilll j_1 _, <\ ji-Tl ~^j_jjj ^jjj____11 j_j__L_J.I c_>.1j 

jL Sjj___5--_U _1-1 «" i..l _____ (_j__Jl_J1 jl_? (j___>- i i-j ij r 2J_1_-__I| ___flj .3jlj_>JI 
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t4 lii.tl _ j__ 4jJjjJI _jLi__>JI _I__-ljT JUU La __3j .^-L_j'_ T 1 jJjJJ ^-J- (j Lj jJ I J 
LJ-La ij-JjJl (jr^*- ^ _L *" ' ■'*' JlLj*_' [_jjJl k ^ J J---' ^ M f*^J*^ JLg-linl JlIL- 
I J_* £_jjj . J_LjJt (j-a 5_ijlj Ajj j^ " 4 5j_Sj_ j_4j ij_d i^ilt ^_3_j_. I j-Li-l J o »" ' »*' 

j j ; »"JI ji ^-LI j iLu^Lo ^j_j__>JI jjjjL-JI jLSj ,3__JL_J1 j1j-__V| _J ___-_* I 

(= i - < + JlLo t __)L*>L_ ^-IjS-nnL) fL_-jVl _J__ __)Li«_- Jl<U u_jJl (jj-SjJ 1 

. d-LajJ-J _rL-_- jj-a_J _,__ 
lSjJ?" CT" - ^ C>di'' J_ -^ Ji^J L>! * t — 1 Lj_ii_s LijJ I _,_) (jJJJ-JI JJ-^J 4-J<i A*-* JjJLa- *_' 
Jl. garlt Ci "nVt ,j— - _—-! jJI jj_>Jj 4_i_L_JI jl i - 1L j_Cjj "uL-JU L_-jL-L_j| 
lIiLaJlC ^^ya i Jjaj jL-_v| *;j--v (j-_ 4-jj*i*l 4jjjajJI Ltt-Lu '4jIjj (j^a JjLU *2* 
«U (j I Jljj i |^J t Jjo j-^c (jjJajJ I (jjj J_J I i 5 ilj , — 1 1 ^ (j_t__ll I jjJAia (j-a . . j_j_CajJ 1 
L-agL JLi *i <;l-_-JI (jjjjjJI jjj-Lltl ,4jjj <<_Jtj JL_>JI (j-u 4*_>L»JI ^j-L 4iaJ 
j-i> IjL* J_& .("i^ jll £ >j____j_t, (<-J*>Lo jj_4 La jJl-Sj I '~i L -LJ, j4J*>L<! i^yi» ^ jj 
^LL-oI mjI (ji-JSjJ (j-jJI t4jJj_*JI 5jl i n -kJI j"ljj (j-a j-J->JI J*->- jJI < jj r ■ ■ T ' 
"S4_a__ut j_i_>JI CiJ^itr-Tj 4jtjj--_j jjjjusj 
4-ikiJI t-J^jLtilj 4-uL_JI 4j>-jjJI tlj*i_iL*_a J-v 3 jnj < jj_9jLflVl i_fl j-C 

J>Li. ^Ljjjl ^.ii L-ii i i^LjJ! cAju L^o-wj .J-l^s (<_ T Jj'-'l <L>-jjJI cj^jLj-»] 

4_>.J jJI (j-O t-J*i/_lL_LJ3 J_»J I ^ J ' " LjJLijIjJ (jljjlj-' L-0-____jl (4_L__^-JI j__u_-C 

■ ~ jlj-j-'tl _,|jucVl Sj_a JjV C__)_,j__3 J jLol ^-ilj .4-uljJl 4_».jjj|j d^L-JI 
(j__ju ___lj .« \ -» JJLji! __ » j.jj_llt j-tJ>JI J_* L4J ( _-L--'- T l -^jj-^-lII (j-^ 
^SLt - (4jJL_JI 4jy.jjJI (j-a jl) dj j ■ <1 4J_L__a __JJ Juu-j toii^ tO^LJI 
___! ^J-lsaJ (jt (_Ji ^J-Ll ^L__-J — Jj . 'l H 5jJ-j_.fl "ujJLC 4ji_a_J (_---- J__a_!_j 


x ■< — 1 1< l l oUiiL jJI 


j _jU" *_ L^jSJj) *L____jJI jjj ^ i > nj jjjj ^j-Sj i4_iL-Jej bl jl__4 J->J1 4 jl,ifaft 
Jj_ <4_ijj__iJI -.j__.L__JI jlSJj .((^jUUI L^ _--> Xj M-- 5 *-"! "J_L_J.I ^ 
4_ijj_,l (jjij_ilal cjL-j_l_->Ljjj ijjL__a .j_j_>JI («JjJ 5jj__lLI -_*_u__J| . 5j— • 

,L_lL__>JI fS__J <-__u-L- __Li"i_".l l_l____1I (j_a J- "~j L-t- 

l_Jjj . __jl___j- L__~ -c_L___ii 4 i ,.j i^tl jjj *.!_>. ij___l__ jjL__J) _)j-__I (_-_) 

_,_. -____ij_LgJI - U ~ '■ 1 1 ___£_)___ <__,.-> ^ j ■ ■■! , 3j_C_l1I - L-j__j __ij__Lj__ Jj____j 
jjja j_L___ __M <__l____Li _J_____| £_!j_a _J_>J ___J1 __1jL_-_"1 - L^L_l_1jl_-J _}£>_» 

5J_L__<j (3Jj_L_ ,j__ i . i t l U i ii 1 1 ______ _ r L-_J U LaL_i _jl j- "ij ■ -jjL-J ,1 

(__i 5jljju_ J^l . '"• * jj ( j___cj 5___ij__JI . j . ________ __iL_j_lj-_-l 1 . _ *\j ~ ' "3 

. 4jj_j_v l_jLL___>- _-Jl 4__uJu^JI 
^J U" i n"l *_ -_$__? t d____U^JI 1 _~i«Ug j_|_a _•! __J| 5.. inl j 3jl___ _>j__ _______ 

rjJ i*-ij >■ . L> ujLjJ_aT 2___Ll-i 4___bj__ _;_JI _j-_»JI jL__V1 _>_ _>_______ _il 

Llil ai "" i hUj "uj"jjJI -^j_a__J| JjL>. _ya _M l_j! jr-rio _J| Jj_l_>jJ1 -__.<_.. 

Jg__ut ___>J-_-_ jjjl>JI __a___J| — LT L__>jTj .oLUjj_>_,Ij __lji-JI j jjIjjJIj 
i - <\ j ; -. . : 1 1 __Uj jLLa — 3 <i j 1 1 " 1 1 jj 1/11 II ,j_>.ljl __ij-^__ 4_Ll-_— __ L j Wi t, 
_;_JI j_j jj AA\ _;j_ij_JI __-_&_.! Jj _>__ n__L_j_>J cjIjI i n ■> ~T ______ ____J1 

£_-L__l _____ (j_- _____ L____Lj|j .JjJ- 4 I ~T r 4__L_- __9 C_-i__A ______ 4_1_-UJ_J 

5,«.j.i__i JjJjlj (__,J— - 1 Jii •>- J <i ■" i n (^^-Jlj 4___ljj_JI ' ~ ' I j j - ■ — 1 1 (J---LJ 5, > *--" ■ ii 1 1 
4j__L_ (JjiJllL-T 4. __JL_4 __Ji r.Aj.M ___JI --l^II C-JL? .l_ 1 Li___LjJI 

■4 j ... t'i_tl 4___l I LJI __1 j ■— ll J ^J J l\\ ____ J__J J_AJ ^Jj I0JL_>.J J_J_>J I _--_ 

J__. (j-liaJ (— ____" . jj i f- " \\ 4_>.jt _>_-»J L>a c--^^-- ' L~_fj <4jI_ ^-l->JI _y_CJ 

._JlrJ "__-jj__J.t Jji*-1 4_l__j_ ______: t 3_iL__Jl 3_l_-L_JI j-a S__Lj,. i^II LiJJj 

_4_-4 _jL-ljJ-- ------ J_- _-_) jJu£L_O^.I L-JjL-o) __JJ L_JJ--T L_Jj$-__Jlj L-ll ■ l^ll' 

:Slj^J1 _^__*j J-iUI J.-J1 c_.L_- ; j_jL_1I J" . ll u -.jc_J_3f _j__l_, __JS 
.«LsjLii (j__jij|j _jL_j_iJI J__l_>_)) 

Ls 3 "' 'JJ * J " U T t ^jLUJI (jj j. j 1 1 4__4J _) _" t L___j j i _ ' _!t _j _ j r j 
I j j-l__ JlSj J>-l__J1 t—il ^ljJLiwl :3 j__L 41__lj j <.i_. ^-j| ,n T| (jj__JI 

\j. U ^ 1 1 ~" SjjJ -_i3 1 jJ I ___. J-4j • 4 i ii h t ____3 jJ I __£l L_lJj___j j ~ * j j 1 j (jj j__jj 
4__T Jlj.1 . 4-jjl ii" tfi l_iL>-jJj _i j -*- ! -- > ■ i »1 i U. II j 1 1 — ■- *\\ jj i>~Lj 4_j_3 ^-_ui 


|_jj|j_Jl "£_____ 

_jj _y^ J (J 1 ^- 'J i j '_ IJ-J j»_)__j_C (Jj-ui (__J_j___J1 _. . * ■ ■> . " , L J L_ l_sj! L-j L ii 
-JiLij : l^itr. _)____j_jj _-_JI JjlaJl jJ-U _ JjJ_>. 4_»_a ">Lal__- i_^Juj 

, .*;■ . Tl j dJjL-l 5 ^ *»■ ,Utl jJjj! l_jIj1_*___, ^JJ t j---'i <4l A.L^a aJjj_-v 
g_1j_c _j __Jj_j_j _j_J-yi : ( jjj__-V _j__ '-^Ljj -___JL_4_j_ ___,_ Jlj— Vj 

^JjJ^Mj L_______J| J}JjJ-> Ij-L-slj (jjj-Ii 4_JJJJ__J (j^jL-j j, J I 4_J_J 

.j____ -____JI (jj__JI 
___ j-Ljf jjj-". |«- 1 I t'j-~ i I j i^i 'g LijLi (J __L)j_<_.^1 JL-J.I o--- f—> 

jJ -| i) I T j_A (U..-M - \ + l - "l + l - \ » J-_aL-_- (jf 4— <J ~n L-a-j-J 
i_JJ_ --«j • " J ii ' » j « ^ » iU~'q ____ 4_jjj_>JI ___uL__U _-$_»J\ J__>1 j_>- O )l5s 

J_T (Jjj__j L_--L_>_ ")j_>-i L_._-1.--Vl (_c VI (___) 3j___l_II j.j c -c-aLlLI <____ cJLS 

nljjJl _JJ -JJ-^-Jj Jl_«__s_j 4_____jJI LiJ I" __jf_u (j_wj « 5Jj **■ t 1,1 oL— -J-Ul 
^ — " ' ■» 1-i jJj --) L-J-i L_ jJ I Jjju ( *ij*C 'jjV1 - ■,"j j__j fjj t4jj_>>_l La j-^.|j_ij 
i ^ i I U J _?jJI (J Ult I -_™ _jr__J i _j1_ _J-_-_- (jf LgJ t 'njS L___sjfj "3 JjJl_>. _>-* 

I j__ _}_, 4_i_LjJ1 3 j ~ j 1 1 _-.L_ll JIJ__J1 j__ 4_il_>-_ t 1 Ji t~«' __j__j ._rL_LJl 
JiUL j__>- _-JL_JI Jlj____JI _>__ 4jl_>.yi _____ ___ i_?j---i -— >-^j .<_L____JI 

.Jj.1 J1j__JI J_~ _■___, 


J__F fr_L11 ^^.t^p- 3>£_t£4*tj__-1 

-___-l j ' "11 L, jlj Jj-*j Lc-_ j-__Tl 2_joIj___J1 __][ J_xj A~ t j 1U1 ______LjJI 

____Jl _ajS — j!j J4j • 1 Jl_> (j_- j-i- «__j (jj^j _* Ljj--. d_4lj__JI j-iljJ Li_->M£s 
|jJLit_o 1 J ■■■ L____j-_ i nj_T j- 1 ! _Jj_L_j ieJ_olj_i_JLi 5j-C. {j->- Cr-"- lS-J- - '-^^ 
jLJyl a ~j a (jLl_ij__- 3__J . 4jj j j ^ i I I JLc__I _J1 j_^j lIiJlj ___, aj i^_gj| ii1->- __L 
.__L_lj__Ljj_J l_!jL_4 J-4_t j-ij ij--__. jjjLjJI _)j-_-I1 JjLi. l_j_J_~ La J__ _J| 

_>i_j_j _;j_>._ I liJ-loIj L_Lu i~_jol j____JI _Lj._j[ J 1 h ii" _j___tj_>J| jj_L_ (_;_— --I 

. 5j j 1 n A (___3jj _jj_) Juu iC_Lc1 Jj^Ij u_ij___J1 

^ .C.F. Gauss (Uoo - WV) ^jL.. ^Ljjj-- JjL-J "_ij_>j| __fjj 

: il__cj _^C jjl-l) [■ l j « 1 1 j_ _al i___J Jj_~ -—i_a (____J1 l__bj 1 l_jI_l__) LjJ I j 1 ' 

_jf __ic (jjjjLcj . jL-iJ-^Li -______s j___> La jj_ij _L_*JIj 4_— j_i_a ĕl_j_-_j 4_ilj____ 

.^I_u)l1 |*T ____ 4_,1j__J1 (j^ cj-^T ^ 'J.--5J J^J j.J^- JL~ 


jL ■< ....IKI I ..XI , jj| 


Sl Ui a 4.J i^Ljj 4J_.L__ J a _£? (jl jiLc J^-^lJ _>->j "iri 1 1 __a (jLS (j_J_£- J_±_i 

4_i__j-_<i IjIj__I (j_j__>._l jAaj __J3 (jjij (jl (jS-cj ljjj_>- LgJ ju V 

3 S j ^ -wtl _-j__ -jLi_y 4j-__wLi _- - jL--_a j>..j.i --j-J Jj_i J--J . (4_J-l__j } 
jj-=*-Tj .5 Hj j_j_>J1 (j^a ^___c _M ^LL__J| I rjjlr j__jjj _J-^ 4j__L_j_1 

j*L_J1 j— — j i Ij_j-_>-? J— -j _?_Jl j_* (j_jL__ _>-J j ij— ±_Ct L_-L_>_ (jjj>LV 

jjj_______l (__ ^<-r "ill j___L_- J-Ti-J (<_ J_aJ . £___ll (jL_j_JI __Jt i \ Al 0 

.j-_>JI <__ 4J_ji1 _lj__Vl 

i(j_JLj__t _)'!-— (j_a _Jj_iT i4_i___i_i1 d_<j|j___JLi |j__l_ L_i— _ (j_jL_, _dJ__al 
4_LjjJL_<> _J--aJ ._-Lj__-LjjJI ___ 4 ji r fl"..._il CjIjJ r f — i ~r 1 T L- L l " i n I <_JI__o1j 
__L_Ju__a (j^ ___ _Oj--y ^cJj i_j_____ 4___ _--=- _Jj-^_ ^-iLj 4_y_x_e__J| 

L<_A Laj-n-^-a (jl__> . Jlj r_!l £__>j_a _jrtjj__J1 4_>.j __lc. 4jJLj__V| 4 . n_l ?gj| 

— -I r)l i II 1 I (jj_ 1 ^Ul i** ...I 4.1 | "| _jJJ___T JjL_- . _jjlj— jJI 4_xJL_l_4J ____■__- 

4 miJ'_II ___ _JL_.jL_a JjT (j j « i ^ij 1__£J j>^j_-fl >-_-- i_Jj----'l 
d_j__j_i__ l_Jjj____ 4_jJ C_lL_> _l iLoljjj 4___i__a _>ojL_ 4jjL__- _)1 3j, ijl«tN ]\ 
L_M__1 I tTi rt g _ji__j j«J ; |_L_ _j__ >L_____Jj . 4_l__~L_»_1 5 alinll _$-L-__ ___ 
(j_j (___!__' __j____l__L1 L_u_j ■ J-_>-jJ (jl _L-i V _£jJl _£jjj_j__11 pl ■ ..*iVlj 

41 1\ r 4 t i o . Ll__1 jj— -j ^j-J _? jJI ijLSJJj ujj '*~LjJI ojj '^"j _;jJ1 (j_m 

' *~ ■ I 8 "' * Lljj --.<>->- (Jj-sL— (jL_ 1-1 Lc_- _j_t_— JJ _r-J 4___>j__3l _r- J - J J- J r?^' 
j-b Ijub (jLSj ._r___-L_J >L__ Ljjl i n a 'JLu>- t«___ 4__jjjj i^_a___ ^___L_j_j_lJ 
L^-Lo j__9 V. ___JI 4jjJj_t_J1 f IU-^V( _jT juj ,d__jJ1 4_>.j ____. 4JJ J-ojj U 
_)T t_3j--J (jLS" JL_~ (^T ___£ . L_ijI__ JIjJ V J j i" t tf i __L_J VL_*_-> -rui ri~) 

L_JljJT _______" 4_J____JI c_,1_L_> i 4_ a L__J 4___jL_-j _J_u _f 4J J_____Vl 

___) Jj_>-__JI ^j- (jjjjLc. 4___j»j La J___rT (jLSj iLijU.1 __9 4__jL_JI 4___j___J1 
(«^Jjt .Sj_i_Lj_o 4_$_»-UJ,l (__9 Jj_i-jJl (_L_ IjjL-- 4__a (J-JT (jjj_5_T ^ o -o j_- 

j-4J (jl L$j_ (j-_4j 4 1 mJllAs ^L-jj L*-- i ^ AT * j__*Jl ___i >t _;l-Jjjj _,'Ci» i^mLijJ 

ij\ V$-l$ J-*.JJ - i_jLl_J___ Jjj_ (j-a ii_;j_-T 0_La__-1 4_aJ _jl ^Aoi j*L»Jl ___s 
___! I_L_ Jj_- 4___ij__t,1 __l1jJ_L_ll 4__i__Lc, C-ij-j , j*ji-.o i Vt*h1 4jjlj_a _-jUV 


|r>3Jl$UI jyomU 


jLl-jSM jL-LI j_-<u _' 4_t __l_4__*JI -Jjj! jSJj ,3 j J. II jSLjjJI 

^jLeU f-LMj j^Lcj J j_-> __JL _j">L_ij . Sjj-L-aJI CjL-jjjJlj^JI o\ & ___t il,l 
£jL__J1 -jj- j-a J-__Jj i^jLa ._gj jlV_M jl_-_U J»-L i«J i^ll _j_-s il 
o j-A J__~ .3j__lj__' SjjIj 4_t __ic <'l__J-JI» j--.__ L__ lj| 4JjL__ Sj-iT^jja .j__-._j 
___} 4j-a.^li(^)^lj -_<_jL*JI L_Jlj_aJJ J-l-J-I (<l£3 _>_. ^jAyre-g.u l_-jjjj CjI (n°lLU,l 
. [Jj i ^ -JI _y_._L>JI (jji 4____>_<i l_jL__j_*j luj.Ljtj Ljj__l (__jJ1 '4j>jJ,-J1 Cj L_j jj_J I 
___bj i3ju_Ls. _j_i_L_- j__ < "t r m^I LjJjLs iL^jJI Jj___>jJI jtu (_-_JI jjLllll Lal 
4__|j_i__ jc l-jJc_jJ| : J j . - 1 J ___! ljlj£]j Ijlj-" l*1ij____JI ^jLtJ _J_j__lj 3j_4>L__ 
oLL__t>1 (j_sj__- (____■ ' j ^~ jl (j-^LaJ Jj '4jj1jij_J 4__-L>. 4___ijL«_o i"i ( ii j 1 J-J-»l 

. Jj_L-__"JI (jj-ljiI (____• L___u) 5 «lj____Jl CjJ_-J i I jij c CjI j*'..it| o j A jLlj 

jt oL_-L__U j-1 J-V~l...,Li - 4_ij_ 1 Jl_-J1 -j_L___JI [jru 3jjj___ JjsL__Jl 3ji__J Jljj^ 

"UljJi) -_^Ijl_j'_ , 1 .ji__. ____. 4_*_L_i _<;j_M ____L_l___ j^j - J__J1 jl fL«.-VI 

Jljj^ j--J i3 ij- -> Cj'_ , L_- ___* '_'] 3-a- IS1 (j__* rtj ___JI (L^L_Jjj__ -J-J-J (___J' 
4_j_9 j_j_- -liL <i*? Jj_v.jj jjl- iVi- i L-uj-L*al "m <iU Lcjj-i j_-il Ltyj i t jjj__-.T 4-e_j 
- ^ VA c v) (^--jjjii _"jJ j^ ~ i ii r Jj____u L-l-__j __j__j__*1 - j__j c___jjt ,4_x______lJ 

_l_U .B. Riemann (U11 - UY1) j__jj jjLj_j A.L. Cauchy (U_V 

j-__-Li__ (jja (ju>ja Jj__t___. 4j1 g i 4jLj 3L____a "Ltl j JjaliU L__Jjju (j_L_J l__j_? LLjj 
, j_i___J| d_j aL_L- jJ U" J ^__*_>JI (^ (j^_)L_jjj j___l( ___t Jjljjj 
__JI j j , -J i4j_>3l__<_4>) S J-AJ JjaLSal! (Jj-JJ j-^jJ^ 0"',' jJ _-Ji -ji-JI jj-JU 

c.J^ '<! iJiS\ '(j-ijSJ (_jL--J1 juu 4jL_. iJL»- ^i (____. . c _j-_h_j-j J--=L__ 

C'mi jl Ji_-L>Jl (j_- 3ji_Jl _ jjt j? L_t___>1j cjL ( Uo f. ^L-Jt ___* jLuj _^L__j 

3 jj_»_)_- -totjJI J-tx 4j_4"JI . LaLu __£jjjj l__jj_*j __Jt Jj i_j ,».i-_. -_iJj--J __>-*-« 
d__.L__<i ^j L^J j-wtu _-jJI 3jjJ-_J1 _Jj__JI jj- i ^Ljji i21"n i»a LjjI _^( iSJljjjJj 

JjuJI j-Lsjj j^/lj ijj^j-a (j^Lj-J ____. L_jLs J jIt -JI Ijj j.lij'- ."j_i___o jJa~i __JI 

.("uL^j \ % a '^iJJ L_aj| 2J1 jJI 4 ii"( ni a __J( jJ-lj tl j_L*j) 4__l__ilj JjoliCjJI __jj__j_j 
JJa t Jjalf__J1 jl 4 " " >n 1, 1 jja J-J-Tl L. J " iL-jI jL_. L~pj i L_Jij_5___4 -___j j_J 

__lL_ i ^ > i ^> n ^ jJI *____JI (<u-4J__ - function 5J1 _J1 ^j^-La -Gl . L-L_ ii>> jLc 
4-l.j i_U sl j°i__? JjJ____JI jjLjju j-____c jj.Li_t1 jj__J1 j-jtu J.--J . JjL*__iII 


___UjjjL__JI uLu«U jJI 


I J_=_T jjl mj ^J 4jT _-J-=- (j_JL>J,l <jJ jv_- _____ 4~l n j _■ U"i __oL__j . Kj .-Lbjjlj 

Cur _i, jj^Sjs ,j! ___L«_ Jjl-r "H _-_■_> flln" _-ll1 ^JIjJI (jf ^__ _1__JI 

JljjJlj — -Lj m-Mj ^L__"J1 (-Jj_->-j (_jj j ->J1j JJJL_>JI L-itj j "r ^ _)-- t-jl ti jlj- 

. a_a ^JLti _£_>_»* VI 

£-_L__JI i __P_»)j____a*_ f l T_L>J i JljJ Jl_Jj--J "___!___- (J^J-S <"i.-_..l-T Lo jL_.J_L_ 

(Lg-JJ _J_- L_3>_- (jr-Jl) "^tU^- L-tM irilrrM Aj <Lj_jJLl <-~J !>J--*-- ' J'j J •(_-£■ IjLJJ 
i_ijj_£jt __J[ 4_».LsJI __Ju_>J .4__LilJ 1 "j__3 _j_£ (jj___SM jL__VI (jl ____ Ciniii^ 
_-J} ^4_a_5L_j - jj 1jj_3J_J (jj j i^sLjjJI L^__u_-I __-JI 4___-jJ1 LiJJj J-t-J-i 4_l- 
i4___jj-___I,I ____ rjj_— Jtj- 1 -" t_^ O- 2 - J' 3 '"H J-^_ («J ' lj-L*J -p "~ q-H -J__v 
. _;j ^jjJjl -_!_ 4_j_ 4jL>.VI __Ju __!>■ i^jJ_a 
_jt l-j___jj (_-t-_L-_.LjJt J*"L 0-* ( 3 - ~ r > J^ (_Ji . , J t_u_ _jj 

4__iljjJl _____ " - * _-ijjl ' > ^l *4j_J q~r~_1 4 o i ii __■!_ 4j_>.jI_- 4___ 4_JJ ( rrj r jVi 
jjljjj^i n ^ ij" (J_ijj_GJI __L ._£_)_>■ SfM __JL_JI jlilll jL_)L~_a_) __L__sL>_Il _____ 
t___)j_»-.l jj>U"II JjJl_- ____i_M ____. ■,■■-'__ Ljl_X_-l r JLuOJ 5j__>L_*_* _____ 

___ _-ji_9-i _^L_j (__£__>. r _ i j i_J I l_i_J ._j___)L_JI jT U__J»J1 _____ £j_3jJ1 (j-^j 
3____,jl_- (__-! 4_j___ljjJ1 4Jj______ J>L_> (jj. L_* JjT _L.L_._II *l _>_>.l 

4Jj_UL (j 1 1 *i j La ______ JJ-LlJ 6j_> t -_______u Ll_3jJI _,_lj . -d^Li-Jj-J j_J I 

j^l ■ '■-_' L— i-JJ -_J1 4_>.J « J-»-^- •L-Ll !>>LjjJI jUL-I 4-LC.U 

. Jj___>^/! __J| r_j-«JI J j ' ^ -jj _-JJ oL_-l_.LjJI ^n" -r <y _g_1 L«-<S i_>_-^Jl_jL 
4__t__i _lj_j 4_i__j jr __'Vl (Jj___S/t _-Jjl_ — _jLj <_JI 4^>.t_Jlt (jt -L>Q 1j_j_-Tj 
_j__ (4____j Ll__jJI (___ . Jjj__^1 __Jj 3_L^c___J,l 0 jJ__Ul 4_l^ (Jlt-t-j-j - LjLa^a 
4__VJ __j_ (__j_aj_J (JJ n t t t, I _-J-^ *l jl 4 J 1« rill 4___jL_4__o_J ___;jjj___J1 _y] 

Ujj _j_-!j .4^_Jj_>Jt __i1_>_iLU1 _____ 5jl__JIj 4_*_>JL ^tt_-_jj_ij ,__iL_blj__cVI 

l_U_> ^jj__J.I oj_»Ll_J1 Liilj ; Lsl__- J-iijTj (__-*J-uT 'j->-l La <_._i 1 n i_JL_4> (j_i 

L^LrjJL-il j___"_ f l L____t _jj_jj_L jjjJI *L_»1_JI j____c.T 5j_*LL ( LuL 3j_j_>JJj5 

■ "i \ ^~f1 1 J__l__I _j_iLl_J 

_L___,7 K. Weierstrass - \A\o) ^l^j^ Jj_? jL^j 

jj_ La (__!_- _____ _-(___■ ^j^LjJI j_j_C__1I1 _5_U1 _____t___J1j i4_-1j___J1 

t J1 o t~r n. VI -___L__JI jL-Ja-^l (jA_j __>jj ;___! _>-_-?'-' I c«-L_J,l 4jJ .« (__!_! 



c-jjl ? -1 4 f,\"i ^JLl -LLU- ! 5 J-La jT t4l_____J| 5JI jJI 0j z± J, , ^ 
(jt ^ * ' '-"~j "* ^ JJjJ - LaV i Jj_j_s Lj-jJ 1 (j_- j U rll ) — - j__u . CjL«jL,~~U 

j ■ "j-j Jal___J1 j < ^> I '(jJj—^-Tj l^Lh-*^- - a J i >■ a > j . 1 1 ^ i ^ V~ o t j "q (jj_ J 

. __ L_j_j___ja _pa (j__a__JI (j_UJ1 (j_<5 t_ -Llj i 3 j I i r> _>——_! _ lj_ j i_-1 

ULj__4 ji-Cl __J__j i IjL^jJ _>__Tt ___}-_" iduLAj*x. _jL__bj_J,( c____' UK 
___ 4_l-jJI __1__> . __j__j_i_3_jjJI (jj _- ii, j__ _;jJl 3_. j *1\ __JL»_>Jl jii>II 

a_L£-j .j_j__jt 4jj_— j JjJLjj " t »j 1 ^ 1 J i_jjj_-1 t-> UjL i i j g~ 4j_4 j_»jJ I 

(J____J_J -jJ_j_L1 _>—_-* — — 1 1 ' _j I II '( -J I- - 1 lr"> JX-__J t J___U_ 4 C-JjjL-jl 

.4_lLJJ 4__Lal __l_l___)flj 
,JlA *"i~- "h . J jl ~--Jl ___ Jl___>5 _jIjj___j _________ LlJSjJl ___. -__*_ ___)L_J 

i^-uK jU ___i t_____ ___J( ~l_l___L__J1 __i__LJI JL__T -___._,_. (j__ __j1jj__JI 

(j_. _____j __l)1 i JUJl 4 «j i rijj "LjjjJlL^jM _,1r Jjj jUlll _--J i^l__)_j_Jlj 

-f l llrl" (jl 4_i_jt_,l JljjJl (j_- 5j ji Irntl _J-J_J_1 _J__ UljJj -3jLJ__>JI -£_)___! 

t5 j ,i„L_1l _jj_9 JljjJlj 4____LJI JljJ-Jl :_J_>J| _>jJl_._J1 _JU__J -U__~ 

__>j_>L_>.j Legender j___>Jj Hermite c^j^j-iaj Bessel Jj > » n JIjjj 
nUL ~__j__ij_<» ___ j_^U___Lj 4_Ji__b jj_ _)l _>^Ujj - j«___j_-T (_J1 Jacobi 
_*_ ^J.- j__-!j J? _______Jj) - _j_jJI _U_ ^ Who is Who _jU___LjjJI 

i-__jJ_ (jj__j -LSJ __~J1 t_ r _-j_L1 j li l 1,1 4j_.|___T JljjJl (jl -(J±*-* ( aLo-__-l 
i ^ jj_u_i J-i _^^ 1 7i t \ i X a __jL L^j 1 4___u_y jJJ j__— jJI j . __j_l—Lj-_ I f " ■ ~*- ' ■ I 

a__4l "____.*_! _v-_o JJ*-JJ c-^U.I 1j_J1 jliil .l^lj ._uLL____JI 
. S j_>. __U L-J__L_ (jt _i~>" ■ - ' 

j — ^->J1 (_--3 J_-JJ! (A-i — _-i "I I _SJ-~ a J-5-_- (jt J-3___J1 (j-a _>j-jJ 
J_T __3 __L_L__U _jLc1j_j) OjuljJ J__3 i4_L____Jl -J-A J>U 3 'rgHj 
^jL__i___l <-j_- _-« c-Ufc- '_>-^*Jl [^—3 3 Jlj— — 4__jJ .t_)J-_-J <_jj__-3 

J_ _ I (_— _ — (j^U-j J_ > : _-_*. T U___3j__j (-J l__L__T — rtj ___ j-jjjj t 'Lj .,.1 

t4___t__(j 4__ Lj r r-i ) 3___J_a 4jj-j_»- iU.Lu _f| _)-?_-■ (jf — I-LjJI «~rj-- _)_a 
^l_j| jJl 4_>_jjJl __iV_L_- (_JI _jj__J _j_ ^Ull J_T (ys JUkJI (-j. U-t 

jT _,__ .Galios (jjjjjJUj Abel JjT Ujl_-_j ___j__ j j t_,ri^L 

■ [j_aj_1 j!] __jUj_*_>J! 4jjJ__j (___j 1( _-.jjJU i ml __ill 3l__l 


x_.<_,...U _M CiL^iaL jjl 


(__!__ 4_L_al_. 4_~>L_ "jL-i-^I olx^Jb . -4_->_) ___Ji 5 K iM,1 _yj Ij-J^ f__*l 
__)_* jL-ILs ' d j ■ I . j 1 1 f - > 1 i- j . U j ^ 1 1 _gjj.i_a, Jl JjjLjJI J-*J _--_)? i> j-__-_- 
1 ^l-w (j-*-«J -J i3jj — 5»J-~ 1 — fJ — *- L_£ jj _-_->■ i4jjJlj1. JjJ_>- LjJ 

. JuJL___JI 4_>.j __!_; 
i3_qjJ__J1 j j i s\ « 1 1 j_Lei 4_3jjouj0 (_--&_) . 4_J_i_>Jl Cj-JjL-JI '-. . ..j * L_aj|j 
'~'*^ _> _ J— - (j_£- _J_-*\~ - J_J--" -— j *' a ____-L___ J_>Jl -i-A-Ls __uL_j 

,__j>L_ ^L___a ___. Lj." . .. ^ b_J_-_. 4_J__>JI 4JjL*J,l Ji*j iSj^Lj _-___, jjjj _ 
,^j__j__>. jLLI ___) 5— i j ; ^JI j_~ j \ i < ^LLi "-_-_• j (_>SUj la-^jj i jL*j -H 

£jj (^-.-JLi^Jlj J (J_J J_-Li_J1 1 JJt >_-»- __-JJ_l f)Jfl -"11 (_-- 4_L_.jJlj 

(__,__- JLJL^JI j_j____J| J_*j jtut . Jjj-- 1 ! _-->jJ (j_-~-_--J1 jLS" _-tJ-_~ i4_JLJ) j__ 

Jjj_=ti_ _jt (j-LJ.1 (j_- Jj-_wj j-j-->) t ^LLj (jL-j- 1 ! __j}L_J( (j__XL l__j_L- 
^__L__1I (j>i »_ ______________ 1j . ___*-» LgJ 4___«t (j__ 4 in A'i ~-j i>)jJL 

:t1j__J1 _____ j-i Wl ___3j 4_-_jlLjJI ___i ___>j__U _y_-JI jj_>-jJL inU 

jjL-g-a j j i "hj ;j-i >JI ___) — J -*j fj -r -. j j i " \ 5__Jj_____ll Ci U j")jl J____ 

."u_.j-.jll (___) __L_fj_>4 

4 _ 1 1 n 'ijj - Jj J__>- Ijj _Jj- l , 1 J ~> j-U I j ^L-aJ-- 1 ! ___) "1jL_i-_a L-g.')l 

jl .Cayley __IjI Sj Pliicker j _j_Lj Chasles Jjl ij Poncelet 

_LjJ__>JIj J_sL__jJl - 3 in, \ igll _i)ljj__L_a L-^jj-^j V " ,.._ ___J1 __i1jj-__J,l 
-=>-j-__ L_L_L I __-_--_) Lj_ij — _jL_jjJ1j _-)j"i--JL1 --j_____J|j 4_^jj_>JLl £j____JIj 

(j_a _JjL_U _jJ___ jJ-)Lj fM__Li__U -LJsJI 5j__B .j-i->JI ^-JJ _L____ 3__j_4__U 
j_- _j-jL-_5 L^-i (__i__ 4-Jajj__>J1 ^jJ___J| __JI jjjj__ijj tL-Jj-"! 4_>-jjJI 

j-o _>5Lo-- (_-__/j_L_ ^ j.""i J£ jlj— ~1jL-J.1 (j-o --3Ju$JI .4_l-L_J1 -__>.jjjl 
. jj _ i - __)______-. ^lj--»-L ^yt U iV>l tjl jjj (j-~ *4j>j_>J1 j_ii)_ , 1 -JJ- -1j->- 

I j—jj Lj j_j jj ___j-_-i UjL_>. 4___JjJ_> (jj-_-i J-__ _j-J1 ' 4j 1 j ^ 1 1 __t__ 4__ujLi_i)j 

Gergonne (jj__.j_>- ^jlIjI >>_---<> ._i>\ j -_>L>Jl ^j h r> SjL-i __Ja I j-j-j-S 

jru JjLl-JI -_^l_L_l jrU U_- t 5 j in^i H __)LI____ , I Jjj-L j-C _J>_Jj___J1 

4jjj-__> _J L__b LjJ I ^ * j ■ ^ j I ______ 1 j Cj L 4J_L j . J__>J I j 4____L_1 1 (__j j£__ 

J-l * *i Lj___j I 4 *LiLa jj- __L__-LjjJ1 (_3 I ' _"' -_■ Lo _>xtJ :--J-__J_>- LjJ-a j-J-i* 

. l_§_oj J->-j- (___JI _jl_>_J1 


p__|£_Jl - A ... I a 


(jl i"t I ifin" 4 5__> _j_L__j 4_u_~_« 4 j i » J t Ji ,j___l__£ii. _jt 1j_sj_| L___j|j 

__J1 jUi!1 (j-U-i (__JL_JLj .-__jl__J1 4jjljJ1 J>^ -j_I jJI jt -__.L__1,1 '~'1jj 

. 4jj_iil -Lm J.i^JI __..a .-u i-___j___ L^jI- ___ Ijjjl ____- _)---l ^Jl -j__- JiLo 

iii a (j-a - __>L___-VI -_- invariant 5j j ; _* u_»--j _fj---' (j__-Lio ^ 
F. _*jjL_- _>"'•' _-- jL- .5-jU1 a >.iVl (j__-l >JI ____> ____tj 'N'» ■j-_- 5 - 1 
j_- __.jL_L_JI olxjt> J*i _a _j— --j 1AVY ^L_JI (_is £_-___ j^ _£JJ1 j_* Klein 

4___-L>. ___> 4_i Tt "°l VI 4jj____>L-__a (___. <__U_ij i 4-^j_j_j_' 1 _>---1 (r^-^-JI 

-jjj__- <__- < jj i«jJ1 __!) 4-Jal5.»)fl 4_uijO^JI oJj-jjWI .Erlangen (jJL-jjl 

Sjwoj j_jjL~ ____) _J_J_J___« J/U 1 4_|J_J_>J1 (J---I i^~i --»J1 _____ (jj_ ;L_jL___ J-L-A 

(_->Lj)— -- "1 1 3j-_aj ((--LjjI J___-^l __!>__ j-_»_ j-- 4_j * _ [d-C j O A -a] 
_j__ L^Li_sj__a j-u_j L-oJt i4jj_UI -____lL^J) __J) 4 j i n ( 1 L J-J.Lj i4jJ_>L___j^/l 
Jjj_>_ -j-oj — 4___j__j3 Jjj_>_ -j— ~j __Jj -___JJL 5j j.«"i a _? 4jj_j_>- i__f__jL_. 
t 4_j_« j__jJ 1 Jjj-CJj -J-*"^ t_Jl _^L___a jj__e__ ^L__j j__ __j|___l __Ij_ui_ 

i__j)j — leJI -_____■ J i_a __ — _j , d Ll__- -j_-ij_) L*j1_ 4_- nj-g 4__i_LL#JI _U >— 

^-oJI -JuJ-jJ! «__lj mIU j__- 4_fc_- _j|j_L_ j>l <i"i-)1 4jjj _Jj_j _)1 1 j mi A, n _* 
J_L__J1 - L_gj1_ ^l_j___._M (j__ J t "( Mj iOLLJ_>LjJI ____ 4 j rt >ii? II u - ..^i" 

.ol_.l___.yij __L_.L__JJj 
jjj j-_l j _j^j 2-_i-jj i4j1j->f j____c. -__jLjJ| (jj__J1 (jlf | j^__i!| |j_4 __L_ 

J_i_:l .4_L)j__ 4_LiLaJ _)j_J _jl __)_! i n"ijj i5 -jojT. (jj-_i LLp-I ,3jjJ_>JI ^j_L_I1 
.-jI^jO 4_J__i.l J---I (JjJ Ju-olj-JI _j_rc-— J ___l_j isL_jJ__VI (JjJ _jJL>Jl (4J_jijJ 
i- j M1"mj 1 (\\c. oLj_l_sLjJI Cj-L-' _jT J-*jj j j « " j l_iI_u_5LjJI 5 « j Ja r *j-*___ _jj 
_r-_js _;j_i_ijj t_- Ktl __L_^Lj_!I ^i-. _____j___f i4__j1jJ_J -j- * jl __L_j___j>_3 

4jjj___jJI ajjk J___ .^ic (_;? ^__3 _____ jjt _>_-4-l __-JI oL-lLjJI ^ic j - 

. L^j-u l. ijj jj Jjt" (jl _1jL__jLjjJI (_-__, 0__3j_3 

mI^_^IT^wL-_tLij-I 

-_ j _j_L!I CjI ji^LjJl oJ___1j3 L_l_Lc i ( Jj____l __J1 3_j3_»J1 uj-_i ..il J--J 
L__jl_- _jf_-__- I iii iJl (jjji-- (j-~ (J_i (J-_j '3_uJ-_>- -_L>. j ~ i) (j__ ___~-_Jt (__j 

^j>J1 oj-TjJL» V oLlj--LjJI JL_|__> ___ __ (^ i^ ■yd.l j-j-c. J-Jj .j__-5U 


(jj___uj , I «Ua _ujjj__. _J L_C <L^j_jJJ ĕ_JjL_il ,_L_ q I (_— - t_ i ■ mtl L«L__ 
i Ljlj-a J-<_CJ Jj__3_l <_se___> __Jj_, jlj~__>yL j-« -"1 l9^-*-"- L-Jl_c 4-__>L_~ 1 j__5 
Lc — L_i_-u i LojJ-a (jJ__I,1 J—J>- (_— L~ j j<j"JL LJLc. sLt_^__ J ■ La J-*J 
i4__-L_-_ L- 4u_i____J 3_j i -r " i n| __a_Jf (j_a 4i_-j_J J_ C_j_- — LaLdJ (_>j__*JI 

.jjLp-^l _-_-_.( ___ S_j_-tjsj 
-_-3_j j! i_>S-4J J_i---1 _>s (j-t J1j--J\ _Ji *(JL__il Jmj_- >--__! 

- 3Jj_4-_u _4jL_l_- _j--U (__t| JljjJl J_-i i Lutj L__ . JtjjJI ____j ___ <L_.Ljj1 
Cjj-^to - j iLr J-aL_JI Jj-5-tl ___-L-=e__<a _-Jj 4 l l ll J L -_ J 13 ^ I (jSj (_Jj^/l <_-*- 

<_jjj--T jT Legendre jju_*J j! Bessel J_-_uj _Jl ___j___j ^jJ-! 4__>_*. JIjj 

(jl (*■!_ - i-_iLj_jjj--_J^/lj 5-_jj-_J_JIj '(_>->_> -M fjJ-"- _J3 jj^/l L_J__>_> _jl (_£*_J 
£j-0_«_o L^-L JljjJI »J3j-J-j La LJL_j . Jjt-jJI Jj-_- _ 5 j-altH L^jJuL- 

___>j o) . j_-_jl (jjj-J 1 3 * "■ ^ (j-Ji i_j-s-«yi ___4j .4_j_iL4_ v 4i, n 1 1.», i „ 

3-__>L>- Jjj___u (_jjj»_ _>JJ1j 'J---C- --_-—_ I (jj-_J1 oL____L)jJ _-J3^/1 __Le>L^___M 
<____ JIjjJI -_!__> Jia ^ Ij___i__.I (j_U_ ju_-_>_ ______ ( Cauchy ___J-' _J) 

Cj1_, Cj^I i mIih "1,1 ,j__> J-L-a __.-___. (jjSo (_pJ1 J_=_5_> __J 1 JuJL-s-j (jj! 'J-StjJl 

___jjj-_ (_jt ^j-. -_< 1 t-w - 1 jj-j , 4_ljjL_3 (jjSu 4j-_- <-i_j j! i LaL*j J j_-_-a ^j-j-ajs 

Jlj____ll j-bj iJtjjJI _ !__ __iL____>. (j__ __JoL_JI ____JI ~ -J*-_-*ji LLLjjjI 

.__UUOj (j! ^_____u_-i _£tV (j-Uu _ (jjjJl 
_j_mi _jJ_- /ys _j_J (4j^J__ 4_<i_L_) _£;| 3jl__ jui-Lj j-_i-Lfl (jr- 0 -* J 

IjJ nj^lj -iJjLgu V Sjujlc L_j_: L_tjj-."4 j-_-L _-.____. ill-Jl uL_>. L« iL 

LsJ-l-. J <t " -yJ, I LjtjwJu jl_L--o (jj-L ^_> i<-J.«-a j _ *" - 9 n _ ti1 <JtjJI <"i j i n > 
(jl je___stj-l (j-a ^4__jL-JI 4_i_-j__JI jjjs 1 Ju». iSjuJ--»- £ t-4-J-9 j J t*lt -L>-__ 

^ftj.-J j ji" (___Jt ---- 4jJ_~_ oLL-__>. ___» L^l_L3__L-ul (j^U (j-JI JtjJ-ll 

5-L___lil JljjJI (____ - j__>j . Ljjlj ji"m ^<___i (___i 5j j i -un 1 1 Liilj ji"iM 5 fjTi Sjjjll-3 

,^£L_j_3_i 4jj__,Ljj d__u L_xL L^ijjj-j _j-Lu (jjJI] 

Fourier 4_-_jjj_a JJ-^5 Laj__. i ^A*Y ^_L_J1 (__!_>. _J_-ji1 j-_ _±L (jL_» 

(____Jl L-i^ i nt iii "II L__j___J . l__jl i.i ->-J 5j j ,i II JljjJI L_-_j-J-_J ^J--*-' 'L_-lj__j 

i __;._> Ij__j -power series _,j_Jl __jL_J-___ ^,^ i,r> _>__--JI _U_, ___>. c__jjj 
l_L Lj->L3L_-s _jjS_ (__J1 a_uU- >U1 _j__>J1 cjI {j\ iL-u^iuJl <L>.j __Lc 


p_Ul^| ______ 


3_j_>.L (j-a . ^*-* 51 ,„l , ,,~,l I (__ij_____ (j-* 5j _i ttn 5j_j, , tl \ 4_-3__ -t j <iVi (_---.! 4_lJj 
L-jj j_>JI _»-*~- J-— ___i (4 j'il'}U 3 I 1 11 1 1 n" 1, 1 _,!) -4_J_"— ' 4 l . nl, n~ - J - ~ J i_£jj>-1 

g j _J (JIAjO I U I uj | J . "julj-LjO "j J ■ ^ | _J_t-t LgjLjjju ~J . "~" (j--!! ^LhjJM ' _) _~rJ 

^ ^ 4_c_)j_ll L^L_i___l __!] dj LLujji 3JI _jj_-__ JJ-»— • (j-a -■" ' ' ' "'N ,-~U 
j_J_>. _>-_-"• J J 1 *~ 01 jl t-Ti 1 11 1 1 . __- jjjaji ^" f -____9-^ -J-"- 1 o' dr-^ 

Cj^ 111I i'i"o (j| • L_jj_ (jja J-___ _j! ^Ljj _iiilt (j-C-JJ _* -l-l! _jj__ Jj t.al <i~i^VLi 
J-g- Tl 1 iM J -4_J_3-1_JI_) 4_L____I _jVL__,l JLJ-<1__- L_JL_- ^_*J LjjjL^ J.t. t"j 4_LJJJ__ 

(jja 4_JLc. 3- j '■■_■ L^jL_l_-J I j'j" jj 1 al- 1 * ■ "I ("-_Jj__>_v-J,l) 3__"j_i_J| oL-JL-tl 

. --^JJJjJl (___, 4_-t__s __L_j_a (JN->- 

5j_.__ _..:,11 Cantor jj__JL_ j__i! L_-U- __.j_>_*11 j-j-c. 4_i! V] 
cJ-i (jlj i4_Ljjj_j 31 1 „1 1 n~- ____ J_-J| 3_____~. 3K t 3___j_j l_ijjj j__ 3_iL#j iLJl 
___,_ 4l,n1 min Bolzano _J1jJ_h> ^ J_j_i_-1 ^AV* ^L_JI ___ - - j "ll 3j_JL L__.il 
4_uL_jj _■ sjljj-c J_L_j ,t ;- "_______, LgJ c_... jl 3 \,^.~ * 3JI_ *L__t -j-JI l j__ 

(j_rJ_>JLj ^j^- j ". ."i i L~ L__j1__ 4_il Cxi> l4j_^_L_-_ 4j— ___j , ^ t J_J . ^ ^ La 3j_L_J 
_?] . - "" "1 a L^J _)JJ--1 i4____L____u . U " a jjj (4_>.|j___s 4_)j___a __jL£ 3J1_i _jl _jl 
___) __a___- SJuL_ Llilj ___iljj_lT ___s i__L_i___J,1 _j! _jVI (_---- jjjj\Jj>J 3_»_j__i _j! 
i L^JjjJ-*- 4_j_i__>. jj) I . -- (jLn_i_a _)__«J V ij:ljj-__J1 (_r-~- ^LjJ-Jlj CjI J iXLjJ1 

__L_j3 i(>LLa i _-\ ... --tl _*Li_-u ___)J C_-j3 JS" (__- -^jlt-a cjjl^ _J1_J| d ""1 1^1 o _j[ 

.__ij_».j Ltf-f *Vj! 4__A. q\*jX\ 
_____ (Jjj «"ilL-i it_i_1jJ_ll -j_* (Ji-- _J__L>_i _-__"■ (jjjjL--_ _* (jj_j_L_)_j__Jl 
^^--j .(iL_-9 l__Li_ ( ~ 1 1 ii j 1 JL_»JL-) JJ--J! (j-- ~j-JI I-l^J 3 i j tUW "Jl n->-~ 
__j L»-jL« Hermite t__j_4 j-j_. JL_ •(__-» l_ j-« L__j! IjJL-* _^Ljj_t_JI 

5L„l,„nl _T __Jj jLlaj .t-jl-jj __!| I ^rj,-^ JT Ijj 4_ujL-_ "..pLs-^UI " l,„l,..-tl _____ (*) 

■ [_L4~->-Jj ^ _J! Jijj Lj_->--e-« _)- 4-ijjL_- (jr- ■•■ T + A + i + r +1 

; -al j -ila .V; T; \ l____JL_ L_-ljjjj __j ,..:H ,_L>- " I ,„l ,,, ___ 5- j « 'tl^JJI 5l..,r... -,ll (**) 

__~_j~___ _ J ___L__ a l^iljj jj jjS-j .-______! ____! ^______ ^JI "-i-^jil _jL__JI y__ 5 i" N„jXl 

4-}-->JI :<S\ 4_ojj__II j j ■- .1 1 ^__:t- __-. . ! .«jiljl JL-Jl _>_ _n__Lj _j ,,.(__,__, _l JJj__J 

. [;j_j___-j__-U_ O Lj-i__i LjJ ! ^_Jj-3 jj-* -_-_j-_i l__-Jl-L_>J1 j____u__1 e^j-^ji . 5- _ - " 1 i j 4_j_g^M___j 

^j-l-. __j s J> ______-_vt -^jl_jl^ji _l_L___i js _j-i _il ji___Vl ^ Sj__Jl (***) 

-J Ijj 4-_-j_____o _|_9_- LaJLLj i^JJjJt _ya JS ___- Oj_L>.l I jl 4 aVt fl Qj ", n1\ Oj^J ._g j n _, a_> 

. [_lU_>-j__l,l] Lo_3j1 ^-lc JajjIj 


_ ■< ■■■■ IKII .jll 


(_-jl-_ Jl "~ imM! 4_jL__J1 j_i_c. -_L____J,| JljjJI __i_4 _~-L__.l _3_iL___>T La_L*-_» 
_— — - (_ ijtj (jL-T I- 3 ] '^Lj 1 Ci l"< q t 4___j-_i_>Jl _>-~Jj ■ «(j-al - " sL L. 'r (__.j__T 
Ij_3j___--J jT _rt-u_- LjJ I _,-— - S^^r^ 4jL_l <-_---_ lj__J_1 ^ j .i t" II IjJjj jT *L_-VI 
I J-L-T J___J . 1 i ft.j j - i__L_l __L_. ^c_k^_j^fc_i i__)j_j_La J_i_- I— lJ— i_9jl I i ■ « 

3 — :s-lj__>J1 £___-jj _J_i_l ssjl jjja _J-UT tj— * __-__- _J_-<I — Cj— * -- I *t 'j ->- 

__JI Lo Ujj ^_gj _?-)JJ (__.j-__ _Luj_1 1j_b Jj_~ jl jj-^-Ojjj < — __j_5T^ , 4__)jj____J1 
j-Uj S___LI__,l 4jl_g_j (___- L^jLj ^Ljj_j__l I j j M — ■!_!__•_ ^jjiLaja j_t j 

. (4__Llit>* tt_____ i <1 1" 
4_LJL__Jlj •^jL^j *>_J1 ^-LoT '^•J-t Lg_»-J I - jj ... A'l jj',',I<^ j___juj J_>-J !____ 
<__*j ___JI -l____1 _____ -l_jL__.LjJI ___) _)__-- J_T _,_ IjUr. 4jl4_>Ut _L>-j Luj 

_T ---_*->■ _)j-__>J I _.___- ''■ j -- i__L1L___ 4j1~_j *>L!' (jjSo I j__- __j__c. __>-□ _,T 

-,! i nl i n~-4 £j_v*-« __lc _Jj_i— — 1 jl I '■iliT jl_ Ij] ^jL^- _ L __JJ 5jJj-_-_]Lj Jjjj 
(-£) __*--- jl I ijlr L__-_J — -]l ~ (II J-flL__lII J-icj . La J-a-S-i __-_jj-_j _____ ji Lo 

j— o _ I ( t ^t-i"'J La 4_______--_- l__-Jj_j "J j . __!__ I l__jj _v-~ l-Sj_L__. jl i * f *_M 

- _, "j "a. J_-_L jj-ajJ (jj >(_-*— J __1| I _ '*~ tj <_Jj— .Lj -Jj-91 L>3-— ^" J _- st V -* JJ -*--^ 

(_S T jl jij_-_-fl J_J_> _-_Ls 5 -~j" <uLi (j-j-ul-jTj Eudoxas _>_____. ___jl d_aj_c L*_J 

4J__. j j j tlJI JJ-i-j ij' -^LJ-^-^ 1 "^^*- 1 ^ L7^i "t^->_ _ Sj_L__~ 5 j j ls- 4 i 
jj-L ^L_Jj"_l j_. L_i_L-$j V L_L__ jl -____>.'>__- ur&i 4__1j__l1j] ■ I j -'--Ijj 

Weierstrass __.lj__ij_i_s _U-a'~ j_-j ,(4jj_-__J1 5_4>UJI jl_j j_1__ 4_>.jj Ljil__4 
_j_-J t4_«j__--,l "uj i _j!l __jLjj___iJ j__ 4ji __1__ 1 j rtj " - L_l__ Ljjj _)T j__?ajjj 

.o JJL5__a j_i_. 4_uL^j V 4jLt! 3jjj — 4_l)1j 3j_4 — j_4 JLaJI 1 JL-b 

^j-jB-I ^lj__-JL_i .4jL_jjLI1 ___(iL_-__3 _,! pjU; _ l_^il__ 4-_-,j__^JI Ui 
(j__ j_j_j____! (4jL_sj *>UI L_3___-- J___>J) 5 miK jl ___i -jjJLJIj .^L^j- 
BjljJuc Jc_L__j _l_vj-_- 1 1 j j « i r- (jL_C L_^_<i i(__L_-- ^j-_^ J^ (_--3j ,oL_l jl->._ I 

. (3-.j_-_~ j-ji-) <Laj l_^j _• 

j_[L__ (j-4 l_A_j__j J—aj -jl '"J^lj _ "~ ' !l 4_*SL>Jl (j-a ^lt^ PjJH n l~J 

-_x_l_L_ ___ (^^A - *tA_.o) jj___L_- --jj->- j_ i "(.«jj .4_)L_j *>L!I jj____jj-i __j<-JI 

_,i iii _Tl-JI J i « IL 4_l__-T ^aJL-Jl 1 JL_ jj . j_-a_J| 4_>-J ____ <\UrTj *_J_4 
. j-lL (--uol-tLa -L_jL>Jl j^La_J| 4j_) j-__>J L-T j _j_1j-j 4j_ jj.Jlj 4_*.jJj 


jjlcj jj L » ju__ _jjj_j*_l ^jJ Jjj-c^La iSjujl>. 3_;L$j yj\ _>£_> fJ 
i> u-aL" ^ o! -o_J_j 4\>L_U t> J^-i ol_l__- (> j V 

_--!l <— 1^L>~1 riiUj CjL__ IjjJI J}L_>. _pL__j <___lj.i )L__ij-a I --ijl (jL£s duL___- 
__J__ i^j___ij_,l _jl _M ._.- * ,< ijj 1 J J . ' -- < JI __3 4____j^L__I 1 j _j^_jjj_*^LI1 __-l CjjIj 
__j_.LU t_jljjj__ J-J-*^- >4j U trTI 4j_-L-II (j_a lj__Li J_- — jJ^j. L_- - __jj1j__ 

jL_>_ij jl_J . 1 _1-m L__;i_r j_-f _-3j--j V ____JL__i ___> 5 , ,. „ : _j 4_u1j (_____" 

jj__L_" I^Jtt" ml ___J) 4J_»JI _jLj __ i > i 5" d_j_Lgj 4_5_j_j jljj-j Ijuc La '^_--_- J5 

. 4j__JLl __lj__.jJI 4__>JI j_-VI -___L_i_- ___j j__j n__j iL^ ___*__.! !_<__ ( L_l 
(jj5_i j__ __lll .L^jj^U-I __!_. .j»j-JI __Ll__>Ljj _ji ________ _;jjj-__JI _)._ jLSj 

jl (_____.>___ 1 _)^ii j!) jL____l j_U___a jj5~- jl 1 1 g __Jj Jj j i ii _? -_____L___3 
_ J-_> (j-aj • L_l____Ij Jl_j__-jJI (jSLcil ___)L£ if ( j_ij_>.'_ f j _)'->! - " "lj t—__j _■ " 
• _______J| _-Jl_i Llij_>. 4_Li__>Jl 


S_-T_i 


Luj__ u_L_ J_j ,_sl j____ __!_. _rt_uL__l _j j« i iUU <____y_ill _j-a _,juj__.l i__ IjH _jJ.' n , , . n'C' il (*) 

_j ____s _jJ__Lj_j ._.j i ■ - — - T I L__L S-jj^l j_$__j1 ___1 ____ 5 jU)a_i (-(»._5 oiv - "\1 ' ) e- <| L_ __j 

jjjL .__ 4 j rt i ii _> 4__jjj_o Jji Jl__j ,4_l__jjV1 4__,jjJI L__jI ______ ^_lll 5 j UU.l i__,j_JLl l_jU__i 

»UJI SjUI U jl Sjj_>._JI J__=1 L-;Jlj__JI __. 4-iU.yi __t> J£L_JI IjU^. jLSj .a_L 1> _JI d_______ll 

_j_ j*J_ ^L__ _;jJl «tLjji,*-! 5 1 j jL-i Jjp.» 4jLj_ _Js di___l_ jj jj).,.„ t ."il _>-)__- S jjj-jJI L_i~ _!__ ^jJI 

^JJjJ,! JIJ_-_JI __; __jL__j- jJI ___J .___sl___JI _n_.jJJ.lj 4____y__JI I.TrT __;,_ ajjLiJ-a CjIjO--, _| 4ia 

ji _rij_) .-jL>V1 _-* *UI □__}£. (jtj _>-J_- ^jl___i __ij jj_.^,,.<',| _)_i_j ,^L>Jl Sjlil j! J__^l _jL_j 
4_iJI ___ L-J.l ji A) Apiron ui>_^l <l__-I JJj_- V _ry__- _ ______ f UJI -_jL* jI I J__i 

jt _)J--J-' -Ul __-1 5_L_jj__yi (jjj-jj.l 4___J _J3j_-JI t-iall iji J_>_ 4_Ji.j i_____T1 __!__ SjJLj^iyi 

.[o-_>-j-_.n a_ii_Ji a-i-jUiij- lll_ __> j_ __, .(jjjj-j. >ui 

.[oU^j_JI]_^^l ^ji.^! 3 __J| JJ_j (**) 
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-_ .< . ..,w<\\ 

^ — _J I (jj-L ( rtj ^ __) j I (jIlj I iL_/a 

i(jiJlj__-l __>j__ ___) <_*__ (__j__u S Lt--i-_.d 

.4 n iii liill ___ 5 m -M (<i-4iij j»J— -T __~ LaJkj 
(j-o ?JL_u il o l $'<r SJljJl-C, t_-Ll__>-1 Cl__-j-l-' 
(J^_i_J (j— J i (I (j—J—LjJ LJj » (jjj_S^L_l OJjl ~r «i 

(jpjj s « ______ i - j « oLU^i £____ 

(J_aj <L_ i __Jj _* I -Jj _ I » j"j .(jO-j__L_il 

d j i »__!! L__ljj____i J_J_- jtJLiil (jrt_-Ij (JjL— - 

i-__u_l_J1 ajj__ll oLL-l UT-lj_L_tl l__Jj 

Ljj__.j-_»- __>!___-. I L_i!L_fcj ^sJLjJI j| _fj 

Jji _■ "I I j— 1j__ J_»-1j -i>LjI _ _"tjj| (j_. 

J__4 J 3-J Mj i(jj__sy _4j J U r ijT (jrt_l 

,4___L_J1 __i_jI_U 
_J jJl — j5___jjJl _____ ___ j__Jl _-^L_j__- L__jj 

I __> (j_sj__j iCjLL-^I JjVI _J-JI d___ij____j 

<___^Vl C (j_ J__Vj3__0 JJJ___J -J J_ (J____ | 

l_j__ i_£j_i_! 3j_a . _4___>JI eJ—4 (jLI _L__1_JLj 

___Jt 5m it,l -JjL-jJI __£> L_ ______ L_i j_______ 

. L^JJ-ljJ Lj, 



| M*j". I jCll fc.Bi»jQ 


jl£ 4jV <_jf s^ju j! (^YI - 1 o*\\ ) F. Baeon jj_L o "J 1 "L^ Jy"-"''. 

_i_1"l_-j- 4_*Jj iJc-jl^j-Li- jjjSjJI J_-*- f<J_- (^JJ ^IUj JLil .^^jjjj^Ul _^.'J1 ' **J'"^' C ' 
j_. -jl___t j_i ^t 4i_ IX* jt t-" 1 - 1 --"- t-f !>% -<<J-JI J^-__ j_> 5 mlnll 4-__j.|j_-« 
4jLl_) 4_>ul_9 _,_£) _j_ajj___a J--J ~ ' jj *Q 4_sL-£_-_i) Jj-litJ La 1j_l_S _-— 11 — ~T J 'JJ 

. J_sLj <<Am jl^Ai _;j]1 jalnstauratio Magna ^jktH i.L».yi_> 

jja 0 l j mi*i") ^J-JI (j-,--*- jt OJ J J t"ij jl i _jT -i-JI (__-jj jt jjSLj _L>~ ( "j 
LjTj _>j_jj j_a_l jL jL-jyi L3"i J '"" ."L t : 'J_1 _-j|» ( d ■" J ■ "I" J_i-«.'t i JuJ_>. 
j-* 5 Ji— -^ 3 ur* LLJ j*_*l "- J - r -iLl ^jLJI 2l_vI__v aj f i'i _Lx__. J-J i4 n n t'i 

.... Uj> Uj> V* _}U___._'lj -j_l_kJI JJ__oj ,,„ ^jJI *L_____j_1 

i-ijAl _-»!] . -,-_>_J_>JI _J__ ,<___»_ ___)! _____ ___• ,j__|j_>J1 Sj-jU ji _-JJ J n f I 

4__- C_JL_»_f ^jJI *L_l_-^I |j_* jf ljJL___I_ _*j _L-L Iji^-J-J- jl __JJ [(*Sj 
J---J 4 j" j " ~- "uLj _}_>Jl _-- ^jj <""'J >■ i jL_jVI 3jJ__ _JJ-U jl al___- _ e_-j_ 
'L_-Jj-_-VI 3 li ml rtlt jj-Lj <SJj-_U _? jJI « L___J1)) jj -"_,d "''J - U»_-J ,<!-_-!_-- 
Sj-iJ _j LL_l____JLj ^"M-_-_-> _* 1j _j__lj___sJ1 j_a _Jjj__]| jlj _J1 j__ e__j -jjjjlj 

j_sj ;_j__4 4__J j___L_ j-i-___- _jjji_ 1 jL_] I j__ jt ___ _J_i _f ,'_jjaj___Jl 

L_Glj_ J a L_ljj__i J^cj 4_)I j-a r«_J_>*l ____ t4 * j j UJ| __IJ 4__Jl _J_JJ jJ _§_J-L« 

.M^IjjJlj J|j_jJJ LiJ__J 

4j_'") _ruL_II j i ~< ii \ \ jjj__ j_i L__ij__- JIj^- ">L)> ^J-JI ?L__J jj^_ i~-j__ 

__L Ljlji-) i J_>-lj _Lj_>. ^jB M-o-jSLi *>LoL_i flj-__lu (jjL_>_il _i'-*j ~ -^H jja (jh—J 
(jj i^II .aj-^-ULi ^ji-JI j-i i" - '-- n lj_i_-fj ;(jL_i,l Jj__ljJ jt j-i-*- I J_J>JI 

(-JLil 1 

) ' ^ _j" " 3 '"^ " *' 11 l)- 1 * j i 1 ^ I <4j__a_-_J \ d i L-.* \ 

^J-^S '(-LJI J . ' " "' "J , _L____iT L_____j ^jil J j V "j jf jSjjj J_Ja 

j___j_a I ^ tj r _;_L_J,1 _JL1_ _---J _JL___u j_t_jJL_- jLii I ^ ' .i <-t*t 4___a_UI 

«Ujlj j_-_ * j_J_^jJI jrtj J-__L_I jf ____ jl_" Ijl *3j1-til1 sL_jjL_t,|j jjn rdl 
j_/ .l_3j___L__I 4Jj_La jjj ____f ~Uj_La ___ tjj j ^tl ^cJLc _______) Lajj L3 

j-i lj^_> jjSLj j • «-^L___LjjJ1 4JlL i_jj___a ^i—Jl ji)> (_^tj j-J-JLc, 

L_Jill J- [...] jl (... ) J£__JI ^ ,1^ .-JLc S-jl^ 1 _-lj-^l ^ljJL S^__JI 0 j_. ^(*) 

_,___ _JI _____ ,__ ..J_L_JI I_4j _j^__. j-SJl _rt_. [,___:] ___.j i__JjJ,l (j^j ....____! ^Ja la-L-s -jjjjj 

.[_)__>- ^-1,1] _-^L_- 


'k .< ....Il<l | &j) j_u_J | A.A...In 



5 : 1 1 J_L_jjJL 2 . 1 1 ^jL ___JL_L-V d^LalM jL__j -jj .^"tl !____. ^jj^ 
J_-__-J1 iij j__ (_j| I j__s jjT __-_-_■ Vj ^jjL^Ji j___jt __Jj - 

. j\j___jjJJ . 

:I_«___L___.I _l _dL.f V ~L-»--.V _j__J- «pjk.TI ^W^» V L -- r 2 

l_£j_S-| __JI 4j_gjjj j~ ~c__j___J_JJ ) __1_L___J_J jJ-J-aJ j. ^UU^ ,-j__U jV1j)J 

_J U_JJ J___J j^. ^j .-LU-J1 ^ VI cjL_ hS j_-JI ^..1 __JI J-__J V _-_-l_- j 

___tj--_t -L_uJ_J! aJ-^JJ Jj-p. IJjJljJ SjjL_a__o j L-C_aT Jj (4jjL_~ 1j L___3 i LaJ__-j 
^gjLJJ 0j_ft j_J>— ! _-Jj_aj i L^jjLij» 1___)j__. L-J-v n 4j "n _■ --. _L_jj__c L_p|j 4j_ijJ_JI 

vm.L_jLJj &L___Vl -_J ___a 

-__!_--__■ \j__-____ I S 1 <i 1 i _sLd> ____jj!j 4jj__-JI j_o ^(______j £jjj! (_j-3___uj 

__J_ _-Jjf (_--JI _J_.ljjdl JL_v? jjbj - ___^}L_---f j___l j_* _X_3-I i _-1 .Li/iV .» 
S ■ fc _ a 4_j__JjJ1 4__j__J.I 4_j__ __j_i l__a ajj ^--Lj jl j-A - -_iL___JI Ij-A 

i 4_i__. Ij S r n 1 1 Jj__ Lo L^jj-___f ____ 5 fl i iJ-tl I 3jjJ_. £-_JJ '-'J^ -e_i__- i__ J_~__J-J 

j__.J . L_J 4_oe_vLo J----VI (_JL_Jlj Lg-J 4_l__1__-JI Lg I (JJI __-- Jlj____J 

J__<* 4_*j iJL__- _£l <ji--J -cP^ -—^ 'j-* ijf uSj^ J-^^li U_-*JI 

_-_JjJ.I JLJjJ L» lj--J jl j-° V_U .t-ljJ-J jl >J-J_-_> La TjJij jT (_-JI <_iJjjC. 

i(l ^ialu-a }L±1__J 4JJ_*J __JI ^j-JLe Jjj _u_-_ £jjJ j-4j) 4Jj___> j1 

(_____! jL______c.l 5j__a CjIj ______ jJt J_____l ____>j_JJ1 £jjJI 1 _____ (__JI IjJa-J 

. j j_-jj _j_« jj _5__*_ 1_L1 j-j__.Vl (^ 1 i*i°>VI (___. (__jj__-3 (_ji_ j-uju ^Un.l __iJ_*-j 
4_U____u -__tj____l (jl S^-"*- l_> jJI 0-° 3j---t o' Lr^ L_->jl_i -_--_-jl ---i-ijL_-ij 

,_jjf__u (__J| J_____aJ| jj-tl (_j-L_a (i3j j 1 *C 4 1 U hj (___<j_i_»_j jl --_L__JI (j-a) 

j_i__l jl _____ jLSj .^1 j-__>Lb-~ ^ i^4jj_CjJI j_a ^(_____j) l _____ __J_. Jl3j 

jjL-j ^J 3 jjCAJI jV , Y ,h.l| ^Ll_vVL __jL___CJ -ujLJI ^ljJ- j_*j ^Tj 

jj_C_u jf j_~ _1 (j_) La J_. JjJ i j_iwt jLSU (^l (__--_ ^--alj J--A. J J _ h 1 1 
(jjl j a a t '■"> I — £J __--J-tJ (jjJI ______ Ijll (j-__-LLj VL jc___klj i IjJ— >. jL_T 

I j} Lo ĕU L- ___i J__2__ j 1 __J I J_J-_T LU 1 L_) LtC. j-o r<~=-jJ I w I^J . -_-_--B ^_i L_J 

|j| LiLS/ £ 4__J1 3 jf___JI ,j ,„',? jt jLJa (L-jiL^ JjVl ^j-.». jLS 
L_<mjj _>Lj_L_> j_____u __3j_____) i__)j_i_J1 I jl_s 4_J___j j_>-T (j___-___- (jJ_ .~> 1.-.J 


___t j_L_1 jjjLuJ 4-Lal jJI 4_o}__JI 3 j .^j -. "tl (jj_L_u 4_L__L_ Jjjij 1 i 'j' 
(UO- - 1oV\) l_,jI_CjJ ^J_jJ 4_^>U_Jl 5^...UH ojL£ LjjII^jj 

.4-ujjj_1 -jL_J1 ___ 4i_t±ll 4Ulin)1 ___. 
^Jil jjjJI jL_-j| (jj_ "'Wj-^J — "LLij ,___ _ij_-u 6-' 1 ^jLS.- 1 ( ---' — ^ 

J-L t II j-_ U<1 U'I CJ- .1.1 _Jj^l _vJ _>-1 _J («U-jj <jL_3 t"J__~;>1 <JJ 

1 1 j__ (__!_, 1 jj mi> !>LJ_ Ijin.ii^ LiL__ 4____jj cjjISoj ___1<»I j_sj .(jJol j*~<n_l 

J___Jl _vuL_if __!_. (jVI 4_L~L_1 __Jj > in rt j La __j_ L*j_i_tj 5_____i_Jl <jt (___ 
, 4jJL_jVl r-4_j 4j»j-J_JI p j^l (j-~-l JLpjJI _j_L_Vl j_b <_"jJI i_;j-_lJI 

Li ij___T Lf» :5j jg-_JI _jL_JL i_t_j-i (jjjJI j-__JJ ^jU tll _yj-_J1 jl 

J-aL—llj tJj_>jJI (j 1 ._j j___Jl :-"j__>jJI jJLi l__j_o (j-ic. (jjj i^j j_gj «Jj_>-j_a 
rnj rtll __!] l£ j J--' g^-tl L_~-_jj -4_1 j j_S__lLj < jS__J1 Lut Jk„l V___mj _;jJI 
. Lgjl J -jllJaJI I j__ ___ _j_y jj-J *c J-JI 4__l__ J-uJi . J-aL-JI 

J_L_J1 4jIj jJsjj <G) j__ l_L_ ojISJj j___u _)J ju _ 1*1 ,___J1 ^,1 i»1l 

j j/j nitl 4___u _)( _,J->- t4_iL___ J__J1 4jIj C_i_- tj-O (jrr> ui _"t _yJ J-~-"l LJLl 

t 4j_i_r j-J-ijT 4_j__y_ (jj i__l <-_ij__jj («_-.jj (jjJi "-jjJIj .4i___ JJ----4 

. 4_L__j__i 4j jj j_>J I J__l! I (j_j_c I j-j-jj i j'* jcj-J I ___■ jj____>J I L«j j— — 1 L_- 
j»l - (jjj-iiil Ll~1_l_~ _-j_-i LijIj Lu- . I <i fj j 0 < h~ LjjI ijJ__il jl J---J1 _U_i 

"LujL. L$g*4 

_j1j_j__J1 (j_a I j__ ^aj n>j_i_U __jj_IjjJ1 (jjjJaJI jJ___ _J l_iL__JI 1j__ ___ 

I jub j^Urt j 1 £>JjJuo -JuJ__ L_)1j___ Ju_j (_jT _)j" '**i't" *• (jl Jj-JI LaL_ 

__£i _}1______l_ j.-i -»- f)j J j 1^ 1 ii" i 1 1 _jjs JjJs*J - 4-JjL^j ^-^J --^ (** ' " ijjj ^"^ 

tL_>j__jj J-ljJI -Lt L_^j} i Lbjjiajj 4___1 5L___j «4_j_______ oL1__~;>-j4)i 4l___ 

"_L_-J_' J__L_il ^l __JJ) i~L_J 4_J 1 ';■*■■ " (i_J . Ijjj ^l__4 V} J-ljj j«Jj .__JjVl 

4_«J___J| ___ (j_j___LI (-ic. <_j-*J -j_a (j-" _— - - d__ajL_il CjIjjJj 4_J J5 d j 0 1 
4_j___j Jl-*-JJ ""^ 4jL _yC______ -c_fc.L__jj .((1 j j_b)> Jj__uj3 &(___JI (_J1 j_j__j (jl 

j _ i_ J__J Jjjtll jjj» 4___J_JI Ijuj (jf (j-Ljj V 1 1 j___J . (iL__Vl 4j o <n*i1 _Jji-l 
JiL_- _w- ^l _--___- _jL ml V UjjJj 4__JJI j .4__i!l _Ji j-LL-^j J___!| 
__IjI J_>j____ 4jl -c___ 1 jJ I (j-aj — J" tll j__j J_j |jj .^iljJL j i*iil_jil __Lljj'_ t I 
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lj __-j_-J (_-JI _j|j|j-_>Yt (-_ i Li n' 1 *! <_jj__! jjc i **<■»■ J j! I i i^ o j i I ajt < n — ^1_U 
'i-JjjJI _-JJ Sj_-lj ""jJ-j jjj (j-aj ;j-Il__j_JI (JJjJ- -Jj ____-L_l 1 j__Aj .£__1jJl 
rSjCjJI (-— - 1 "i i J 'l i n £_____t (jl |»JjJl ^j U" i n \ i * ■ "I sjj jjJ j-o J__) c*J jj 

. _, A , ..Ull j"t_jjl** ____ _■ jwuLj j-s 
iJj__«- , _*t j__j tlj j l. 3jj t fl (_jj_)LjJJI jJS-AII fJ^*-J j-o j— i-I "*__*. j 

^jj-i^j i( (Discourse de la mĕthode £$_Jtl ___. i_jLL___» 4jI__ (__ ^j>-Jt 
Rĕgles pour la direction de J_-*JI 2_jIj_$J j__-Ij__.>. 4jL__T ____. ,_■___ jT J < - \- 
Jc _______ nUniii uSj-M o }____- __)J 4J____JJ Jj1_*«j _--- ^j-u jjbj .(i 1'esprit 

JaljJ j-»- J_— -! I «L I JjjJ J j <i a 'ta <l__Jj . ^___> I jJ I (J_»J I ~^ I ' *'J <_*-—*■ ^J— — — — .' I 
_;jJ__»JI j<U___ <LaL__JI SU_-L-tl _ya 4j! J_iJ -4jjL_JI -__u-j_l1I SL_l>J| gM^i^ 
__f— i r"lVjl . ~*l o j_ti J___ . Ujj__»-J Jj— >■ [Jj-J-JI CJ-jl irl*l'l JJ—-I ' - ^ 

_j^i i^-_|__j _4j_ i__j_T jl tl^-c 2Uj.,.^.tl __LLi-_tj ,L_j___L__ __IJ J-J__JI 

, d_uLiP 4____*jj jj-J j! j-o L £j_-L_T IjLjJls- L__j-a jj-_ jt __1J 

j! i jl j___al L__L-__t L^j! <___. _ jLU __1J jJ--j _jjL_jj jl jVI L j__T_t j__J 
(jt j_-I JjL-cj Lwjj ,3-t nj (_JJ jGj_ _■_____. pIjj_j__JI jl Jj-J l£j~-T ^j^-*^ 

i_Jj_'f <t-jl J-U tĕjLU _>_- j*"' 'jT j^J^-J u i"l 4jjj _jjL_jJ (___jja (jjjj 

cjjIS-jj _j____ul tj-jj-CjjJI - . , j'io U (ijJJLI J----JI _,_=. VL____<i jji_j j| __J| 
. i_j____> lL___ Lgia 3j_-lj i^jL_al!L (j._7tj LL__a j____ (4^*-3-_4 j_l, t^"i , tiLj 

4__jjL_- OjLS' <L1 1 ■ ■■ " (___ <LuL^J ^JiLjj (_!J j___JI i_ Jjl—Jj jlj! ' jjSLjJ j 11 t "j 
cLJJ Jjju i__j__J tdL_J jJ_n (jr-J-JI g^Ill (jt Jlj--Jl rjj . J--lj jl (-_ 4_*«IJ 

. JUU Li (-_ 

jj_5t_uj _^_ _- jjj , 1 i i o ->. I jjliT. 4-1 ^ in; (_Jj_ _jjl_J j _i! j^-Li Jl_-1 V 

^ j-Lu -SLj--, 4JL_' oj__IjJ_j ___bj_j_Ll1 [iiJLtJI (jj_ __j__ tj-_ljl! (_X^l^_J.I jj- 1 ^! 

4__L_> _-t i!jJ__«_-) L_b L_ 4-ct j i^ill oJL_ __jL_) jj _-J->- — (_-" '^i II I ^jlj-g-L 

<L__l_J_JI jf L_jL__~ Sj-L-j ' j jlj 1L-J J_LLj tt_jj__jjJ jj jj L__sjIj . 4___>sl_>. 

La. jAjj— s 4_uj_c <— >jj Sji- (_—-*J — d j '*^>l jj ^l 3jj_ __JI LjJ (j^jljJij 4_«j__~_<j 
_}lUj L_a j_i l_L_j . L_JjJ-_- _U__j (__ IjjI Ijj5L_j ,<Jj j\. .a\ ■!) (___ i"rj m jft 
f«_bl <j j i *i 1 1 __j__j .j-S__l (j__jjj_ :«(_jj__jjJI *>jj nit,l» ^<_l_I j__J_jj_ 4_ jl _ 
. 4-JJ Jj-1! Ij4-i 4_i_3j_J| LU -■__ u_>j__j _jjt_j J 4 lil-y t_j|j_j-<j 


pTp| j<M'fcA...la 


Ijj 'J J III) <- I jl jj-i (j» (^-Jjli-J-JI I - ' i i mI I J_£_U jt ^_jt"l"i I II t _f Ij-J-k-tj 

___) j_JL_Jlj t_C)j____Jlj ,1*. il^~.U i__j , ntjn^ ^.uL-s] \ 4j] . Jj_Vl (_-J-_ ^-j__l*JI 

,4__jjJ_i (jja jJL-TLj ' _j ^ * j I 4__-J , 4___a 4_-1j_i_J1 __ii j__j__> I ^LjJ ljL-> Lj______ 

jJ _$jJl ( 1 J-_J1 4j| i I j__i __i> ji " alj J_> iLa Lajj _______L_JI 4-J- 1 . jj______ Lu 

Jj - _>u_H __--1 jJI _J_-*J>I I ju_ - s_L_-j J-L-JI __L_ 4-<v_l__ 5 4_i_l _j_t_ 

4 i i >U1Lj natura naturans 5__jLL_JI ____a_JL_JL -___jt 4__j__l_- ____. 4____L_, 
.jJaljJlj J-*J1 :natura nntuiata 4__j____1.1 

^HUjM-t^l m____V^ 

j_^__JI ___J JL_-_a» ■— i\ Vp9 _>JK) 4 «j-.aj 3_ - "i q.g 4_c I j-3 oL_ J>-J>-J_ -* 

. UV r UJI ^_5 J. Locke (\V-t -nrv) _JjJ jj_^ ^jJl u^AA\ 

.___Jl_L_ 4_a- i>ilj 4j_l ^yil ■ ^jl - J ,4___}L_uJ (jjiiwL-j L__j__1j 4_}_) £(_— lu J-^ J J-JJ 
~^_g___JJ L__L__] j__L__Vl _3_lj_1___J I _Ljj_i__j j] _jL___JI r I ■ ■ J jt J_ ■■■'■! j-a 

.j-^ill l j__> 4__bjL_- j__j L-iLiS-U ^-jj-^JI -^J>_JI j£_ («J jl i^-jjI-LjJI 

ji-oj __SJ 4l jjiijJI l_L-r i tij <_.jJI j__ Lj . t-»j --t I j_JL*JI :4 Uj . ii i __!jj 4-_-jjJs-t 
3j_i__JI fl_l__ jj-o ___>. .'Lj 5jf__S 4jj_o l_Lo j_l_j I _ j _->- LLI i-iljJ Jjij - C-iJ t"mj 
jl Ljl___t j_o Sj___ _' .(jyL___>t j_j_l_J1 _,__) -Jj, " mi - jj_l__j jt 4_j-s__- 4 1 j i r-i >. 

cj__. j-l____J1 J_J_Jl Lg5-li~_ T lj_C__ ___l_^ jJ Lj_S/ i-jj-L-a jj_o jt jS_*j L__-Ll_ 
jl j-LT-" r-.ij t__---J1 jt jjSjjj _* 'JjJ Jj-3_ L__ ijL____J! jL__j_ r 1 _>5Jj .5_"_jJI 

,i^__i____,j_' I i -J l all J_w_ijJ1 5j____ _jjl^_ej jc^jI (j.f) JL>. Ij jT (___! (jj_o _/j jjSo 
Jjl ____ o_L_> jV .4jLiJJ 4_i____ jjj->T ijjj^Jua L_jic. jj ___J1 SjJaiJl e_L_j 
jl . jl____'_ T l -J__>^___ (j-a La 1 1 j i"i ,<J-_J 4j_j i_3j . nlj > I j j '°i j__l__-j oj— a 

Jl AUVt _i___ ^_j__L_il JSLilJ -_^L1__JI 4___ljjJI l4_ujj_-1I1 Lj__j.j_____ljV1 

j-a uJjJ (_>-__-- __Cj-J i4_i_>.Lij jL>. ^j-jj iii 1 1I (jj-Jl (_-_! I jlg" f »1 (jr-J' jl « '^H 

____jJl (j_a jt (j__4__WJI _>_1j__>JI (Jjj _-j_j jl L_ul j_S__Vl _>. :4jjlj j_- _>-_-__rt 
iLjL-Lat J__-t ___) 2_*jL_J1 _,__ Ll__lj_- LgSjju _-_Jl 4jij-II cLu-i. 1 ! jl .(__U__JI 
(4_yjj___. j__rVl t _jj_>.Vl jl<__ Vl . L__U_ lL^J -_l__oVl oljji^'11 jjir-i-- __,_) 
jJ.T^I (_;__-- Vi jl___Vl (____. _!_-_._ L_j ,-.j--j ___JI oLJo -U .J^L-JJ 4_*_L_j ____ 

,((__-__>J1 _Jlj_^.l ___ ^j____i (jt _Uj _?] j__-it ^JjJJ jj£_ -'» .^.uJijj: 


L<ulj ririi jl (__>J 4t-1j ni jtt jL____1 {_y* lj__u j__9_M L__ilj_ t _JjJ ' ^ 
!>L_a -JMI 5j_0j - 4 j , i, ->J I _-[j_^_JJ tj>£> ijt^I j-—>L_Jl Jj j ol.jlaj._4 

j-L_j - jjLJl 3j____j l_J___J| 5j__) Jj i 1 1L _;j___t l)-— " 

jrVJ i Jl_-1j J r^i t* (_jjj__ (j-C- L$->jJ-j (___j— 1 1 4 Uj i .i i j I j_v_9 _M ^j-J j J j 1 ■ 

3 j^lJ-.I jL__._ , l l_J_ .(jjj*. 3j-_ j__C. 4^-1 __LJ__J.1 _-_, J_ujJ jlSjj^l 

-j V"i . ■■_ idJL-tl 4__- jll ___ .^j^JIj tjj-C-Jlj J___Jlj ^Ijl__oV1 5 (jLSJLI (<_--- 
__tl Jj^j (__iJ J„L__J1 J>L_i_ (> 5Uj ■„ jlt jL__a VI ,jru u^l „ -,1l ^jJI 

___JI jL__S_l L_____)_p t 4_i_JI <___-, j_a (___j t SjwJ__._ , l 4__- jll ____ .oljuj__*__J1 
Ju.t -r "n ________ j»j_____ __lJ1 i— it <iK1l Jjj-^ 1 lJ— J ~- '11 I— — ,_--£■ i-. K .V, 

: LjLv L*___*1j fr___j J_^ jJjj l-__-_>j> . L^_jj_ ^.Jl ^L-i^U a£jZ mJ .I _j___iL______J 1 

ij_L*JI __!>_Lc_ (j_jJI ___ J*C mi j .(JLJ1 _-_£ i ■! M i iii — . " , im jt ^__ ^ _ f> _ jl 
^ _____• I j t Jl4 _j " 1 tj I . J-uJ t l ■"■ 'jj 4_JJ 1 I .^. '" L^-Lc jj 


"j j tl 4 i j"tjj ___ __!_-_!_ — IjJ 4_ij ______ __._ t 4_ij * j - — - 1 1 _5 1 tsiL_i_J1 _)J 

J_jj j»j>jJt (— *JI J_J iJ___JI (j_o __SjL>- Jj Mit ______ | ojjh o_->j-_3 .jl__3^Ll 

3j_£_) j^JI J___ ___1 ~^_1_lI1 SjiCe JL___ 1;,ii ajj jJ_ . j_j__Tl__!1 j_L_ L^___j__m_I 

jj_4 ___^jL_«Jl ^oJLJJ I i i nl j_>. *_Jlj_! cr— ■ — J ^ ' ' i JjLJI 3j-L-J L_____II 

<_lij$ 3jj__- Oji-L' (j-^ 0 lSj- - --' * ^ " r " a 3L________ -t_-^L<i (jo i ^j -- lL-jj 

^ljLa iSl___1!I oj_(_ _____ J-SjJ jl _____ jJj__-J1 (jl. 4_Jj3 . L_l J__i_a_) LL _L__t_j_ i 

___ : 4 j N j^jJl _11_»=_>J L_lj__ ^oJL—J ___t 5t"itl _;j A, 1 1 1 J" .-u-Tl Jj)->- J|J__JI 
jjSL) __]LJLjji t(_jj_J J"ia"Jlj ;_5jj__Jl J"ia"JI (j-U JjL_ l__j}__ 4____'_' j___lj_a 

. 1 jlt.g __JjJt J___!1 j)_ L — 3jju _jl L-L_j ^j^LLl _>« 
(j-JI .jJLl ^jjic (__9 -LL_I -,JI 4_3jjlLI __J| lJ-jJ—j <_>-»j—JI l-w4 J_*-1 _yaj 

4j.j"i>JI Jjj^jkJI _L_jjL_j i _______ _L_- (jj, 4-ij-Sj L» j-La • ^L_i j_fl Lj__j C~/9J__J 

(j_Jt _JJ_ •- ___L£ to JjJ-C 4_i_-_ljj 4--___1 ___~L_ [j_- _JJ !ij < U-a ___3-_JI j) 
d_j__ j j__J,l jiji_JI JiJ-J _-_J ■ 1 » " I ^ - j i ____jL__j . L^_______j jyi 4________a 

L-_>. jjj-jjj 3 j j ,r> ill t-j-^jJj j Mi Allj -Ul :cognitive sciences 

j*_*~ JJl-c 4_j__j_»JLI (*J— Jl JJ--J ___) - ii 1 -(__ju j >-_t_JI _) i— I J I p-Lcj __Lj_4j_^J1 


|n2j|$SJJn>njnli 


j___ l_ijL>_ (_,__ 5 j ^ " .__-j tL_£-L__ u 1j_i_»Jl (j-lcj u L__->yt __i_. i_jL_IjjJ1 

. jJt,l ^ _jLL__I jj-L_J (jjjJI ^jj-Jj-JJ 4 j<j_l<Vl -_tl_a.}U.1 jl (j.inill 

__jJI <^jj_jjj-JI jjj____J1 4j? :4JL__ 4_-______LI 4___.*}UI oLlL_j ____" 

;_gjj_Jl jrt_ jJI ol — * — _.l — -j : j_U j»_Jl a^ujj» __- -1 — <J_JI ^i^Li . 

Ijj.__»-'ii-t JL >JI 4j_jj___jj .4_x»_<* oljj "jj_ £_lj- _— — - "j-L -1 . ^-oljUL— Ui 

j~j j j_j<tl j»_j— — - tj^Jj i_jLi— __LI J-J_»_ J-^-1 _j->= (iL— __w^1j i_jL__»JI cjU-__ 
JL_=__- £_i_j1 j__1 . 4_ il_ jJI _jLiL<j_JJ )- ^j-— - - j_ J—_ ^L-j ___ l __-j_ 

. 4___ji,l 4_t_L_u (j_l "JJUJ i Ltjjjju jj__bj J-*JJ i4-l__!Lj J jJ_>- 4_j— j_J 
(__ (jjj-j-o jj_ 5jJ^__JLj 4J ______-J1 -Jlj-^/l U l JJ-Lul j_-0 L_tJjjJJ jja 

■ ^ ■-<"' .____, ■ -■ — 'I _Jlj_^/l 4___1j_ U T LaLw -L- IjJLI jjjaj , <_3j_ — ,1 i____L_ (J-l—jI 

j_____1 _tL__ J_a_ . _L_i_v J_La ___* __Ul 4jJijJI j___Jj .LjjJjJlII 0JU_L_i _j_. 
(__]_. J< in" ( 4_j__ Ij__jjj__ "jj-— — LlJj___ ___--} 4jj i^ill 3jj-__J1 U Lj ^LjJ- 

__jj_L_J1 0__fJJ . I jljl -r "m j-J-— J <"m - i£-lt (jJI (_— 4 L_u__ J—ujJj 4_l_Ll__JI 

I L __L_ J _*L___J 1 U __J____} p j -^lt 4_L>-J_0J -hj I — Jlj_VI 4__-J_0 U j___j_i 

^.le d_a_j______ - ~- i :.'tT 4_j_j__J1 (j| . -Ul ,,. Jl _>j__ Ji_u j_a_1 JJ-jJ _ (j-Jj 

_)'*">*.» - ~ _J I jj 1 Jj '^11 J— — — 1 1 J_il___ I i > jiiTn 3__ (^jjJ 1 (_—4j ' <«J— -J - I j - * J 
^J-*- 3jj___JI C-_L_ 1j) La _3j___ 4_____-___3jl 4 j i i^tll _jL_L__1| 

_______ljj 13 j " H_1 __jl___1 (____ _3j___j ^j-i-l -jL_1 Uq .4_l_ujTj LLjiaJ- 

I j__ij . ^-T^^.- jjjwj jl mj (_J1 Sj_i_j u l jj _ I j j j _i 1 _;j_ -I 4 j _i i ^ r oL^U— j 

SjL-cLi ^tjl j»j_ _ J u l JU _ .S_UJ___. L-iLjjSLi __J| L_l_£_>J Sjj— l __JI ■ .. *i n 
■_rJjJI «-_r-— J! JjJ ni" I Jl 1 (j,SJ 1 „*j 17J 

.4 jl -1 jJI __y__= >j_ll ,j_o Sil „ > ~ J— -— 4<j 111 4_j__i_i_iJI (___ JL__-JJ Lu— jIj 
_jL_*>L_ _____ Lr j ~ i"i J— — -I _jLaj_J_a J— -tj J J ~- ■ ■"' u < ^11 j-- Oj^ L^J___Lij) 

^j_>-JJ i4__jjdl ^L j ___ 1 _Kj i_3>L__v_l L_-_l J (_pL__JI :5jj inll J_-1_ 

: __JLJ (j^irtij jej _^jJ1 j. _i <-1 j ...M 1 j__ J_ (jjj ^___ |j i4_Tj-g_-"U »Lj r n -'l 

■ 4 jU<i itl ^_U_!1 "_>j_-<j 

L— ijTj . 4__a (ij_>- 4 j<_i .*» 11 C_-1jL- i^JLI __Jl 4 j< i inll (jj) JLi— _l 4_*j 
.3jj___II _jLj___- -JjJ— _iJLl J-~l_ 5 « oL_-L_ii_<s (j__ j_j___J) t__j--j 

(j—ij ______ I J_, L_— - J i u *~ i i ' I j ■ *-> « ' J___J t LgJLa Cj L__ L_i_a -_i j I 4_n_ j 
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JiLw j j yV| (jjSJJ Ijuk -J_L__J U, (jjAJIj 4__j__-J1 ,,-H 5 -Ul 

jy- ^CLaiaJ-a i U~Ti 1 _ " 1 1 » j ) ^yj. i _ X -~ 1 1 £ I jJJ I 4_iJ L l_j LajJj>_4 

____■_, ■ -41 _>- j-jSt .-.l*IU-., t .IU-. : J.IC-.U _____>Jl __J|j_)|| l_^h jl Jj 

j_iLi_* JlC itij I _>SL_j 3lU« - 4_L__>J ___3 4JL__a (jj__ l_1_j___J| 

___ * lj_»- _ 1 _~1 __U_ j-jj i r-i *ill 4JT L-jjj .4_jjjj__jjj_jJI j-jj io~t1l ~UT 5Jl__L_-l-_i 
tj* O-^J • ^ - _ * (»--' L?- 1 -^ J~-4~=i J-L^- 0 --J-_! n lnini" (_-J1 (__> j_-U 
__£ (-Jj-il £(_-_JI (J_-Jj -jl jt"it 1,1 d_L_ jrtJ J_JjJ jT 4jj_____JI 4jJjJI 4_j_Ijj 
£_9_JI I -LAt j_a L_)jL>_ 0-Jj__-l j 1 1 _ ^tl jj^___a_j dJtj j__ll 4_£j_-_ -_j_jj (_Ljj-_J 
3j__i_jLj_ J 9 jJ,L 4 1 1 n " - I - *i ■ ol ___ i_jL____! £jj _9_jJ- l_jLIj)_l_>J I ____ 

j-0 - Al~^-> ^|j_V | J _ * 1 jW". I 4_J__JI ~-L— > l , ~, "i I, } * d t i i s-\ * I | __j IjLjJ^I J ■ "" . ..~rl 

:4__-ljjJJ 4« i>-L>Jl jj_L*J1 ^-L-T "-j}j__il JLfl 1^1,1 -..r- ____ |jl o" ~ I ijwll 

^j-tll ^Ij-jL! 5JjL_J1 JLS__,Vl J J __ aJ - Ji ___JI ( ___j_^__J1 J ___:j_-JI l_jIj_jjIj 
l__j_s- 4-_ J -L- t _ , l 4_jjL-ti!l (_^j_l___J1 ___ 4j U-tl -ju_ cjL_1j__-J ~__u .4_JJ L-j 

j_____i__ jj__i____ ijL*Lo ij-J_u _)! ~_jt~" m~i ___]! (_"J_LI 3j j i n "l Sj_>ljJl -_t_3j_- 
j_alj) J_-jjj_ (jL_3 jJI ljL_ (_yo __j__j1j .CjjLi 4j1 (__- — — L"i aJ J jj mi o (__3 JljJl_>. 

1-L4 (_—1j~-j .|<__JI jt JlJI jT _>—J I _j_Tj_w. :3_____*_J.1 ^_!__>J1 (Jj-v.| — ijj_»_ 
JL__9 t i t l jjjjj ~L_i__jVI ___. ^-L---jt1 (___ Sj-La 5_j_~L-*_l 5__uLs_itl 

. 4__ 4_t_k_Jl 

i J j ii i"iH "__!L 3 j I o r 4__L__3J _____?_ 1 __lj_V1 (_gj i~\ j_-__11 lj_k (__L~-J 

[(Cu (jT J-J- :3jjj__ ciLn ^-tj j_a*_l Tj__- (_,_ (_->.jL__1 ^JLjJI i^Krtij <-ij >. 

l4j< "; Tj_j3 (_-Jlj i u j-._-JI i-JljJ^ 4 jljl ~r "tl 4___L_LJ1 oJJb .-!_____* r*^__J 
t<Jj i"j_i_w , _'l J^__J1 (jL| 1 tj i ii rn ____>j_j j__ iL^u_j_ (__ ^j-_J jt Jj^ 3jj-l_JI 
. L^J__L>_ 4---jJ_J I jjj Jl_Lq (__£* J_u 

f_)__r 3_L___ (__.!__ j_l_L_I (___ (JJa"^! (___ i j.j a a JjjJ_JI ^IjUl.-*-! Ij__ _>j 

>JI L__ljjJ : LcLl-J j-j-TT Ls Jls. (_J1 (j^-1 jJjjj iJj-iJL IjU^ j__ _J_J 

-jL-TIjj^I (jj .^--^j 3_I__J j_* L*_J (( _>.jL->JI (^JLlII (j_. IjjL__ j--'_)- cjH- 3 - 

(__ [*-_JI I jj -r L_MJ_-J *4_aL_j_JI _)T -"3___j}J1 (j_C __}_- La JljoI 4 j i n - J| 
(«-__-- (_3 M_L« i_JjL>.j) — Jj}__ J_ (jjo Lb ' U j —■ < dluJI 4jjL_1 j^*- >Jj '"'I ^-L——- 


\±a . j_l*jj s^jl. ^^ji __.__.ij_,yi 3 ^ .j__. jjUi jt __a_jps_*vi 

_J 1. i„ ^ _>-fJ '*{____■ J-i' JjJ- _j__ — j___jJ1 jl__ Ijl L_ Jj_>. *"j-Jl _> "- ■- J ij j__i 
.^juu -j^ 3 (■^-«jJI (j.ii;J ,<*__jJlil cjI Uj^U <-_Uj tjl ^ ' ~rjL_-j i*L_JTj jLj^. 1 

> t J... D. Hume (WV1 -\v\ 1 } ^j-l-. _u-_j_i juu . -.j.; . ..I ai i a_p.UJl j_ 
(jLjg J_> toj jVH ^jU ___* L_j__-Li -____*il Jj__-I j__J .j~iiLya JS_c_j -JjJ jj->J 

|_>_>L_-. J-_-_JJ .ĕj_i_»J1 _iJJ_-- jjL_>___j JjL__J ^ _£j j_aJI 4____9j ^-S _____.- 

__Ujj iiL______ll j*-jLj jqJ1_*_3 j_0 I . J"| nj <Llj___iL*__ (___• Ij_jjG 'jJj-' -_—>-l 

3-^_J_k _5--Ll- _J-^-J <— (-r^ ^LjJLj_Ljal"i j-i -J_>L_JI -___Sj Jjjjl- j_- 

Ijl_b jl __l_J_ "__J . ijj___>JI J_l_j__) jjjj i_________sJ 1 ^_j_t>L_J,l _J-J>-JJ J-i 1 4__i___ j__<i___, 

_*! <ji_L_i jJ . 4j Ji ,.ii*> jj U__Jj ,JjL_*i! 5j_l j-^*-M J-_ 4-___J_ j_a t__L>Jl 
.^C—sJI 4-«JJ-Jj _gj i * i m1 1 ^lgiiH (»JJ_- 4jjj 

Inquiry Coricerning Human _£j_____J1 ^ g *■'! ^.s _____>» -j l " < j 

_ 1 mT-iII l-js -JL_-_j» 4jL__ f U_lj JL__-L__ , 1 v_A <_L_J| «Understanding 

__lj___ jLil -Jjj ^jJl (Wrv) «Treaiise of Human Nature "Ljj______JI 

4_uL_*-j-jJI 11 1 n I rt I d__Lu_) ~t___ji i[ 1 _Jj__i_II j" _ ^ II (_,— ___5cJ)) j i - *-"' > ,1 >L___JI 

Llcjj (_t-— *• L__-L_il j_J_j_j "*__Lj-— -- _-_-_) - 4-lLajlJI 4j__L_JI j_4 1 *■.■-_ j_t_>Vlj - 
J-»_|_J JJ-J 4 niiii j_JJ_- (— 1[ _-*a~ ' n)1j . 4_l<. 1 1 1 1 J_L_jVl _,_ I - ■ ■■! j lj 1 ■ -i 1 1 1 J_6 

"Ljj__J ^Tl.o"! r tij -J__jJ jjJ-JJ Ljj___ j! (jjj r*U-.jJl _-— - (_>SJjl> : <Lj__iL__ _* I -1j_iJ 
J J i^ i - e-o j J*C rt"JI jl [ejJI - h iii "*\ j] i____. j_. _______ jrt_~Ja i L4J _JJ_3- V 

VI ______ J__jJJ "i-L-.lj-i^l .jjjill L_i_jl__, J< jTj iljLi. d i*» j i>» _ji-___ J_-l_ 

■ L^I_,;T jl ( 5^u_-Jlj M _J > _-Jl (jjjJa j_. LJ -Ito-jl ajUI jl .X ->"i ,,._" 4___s j_- 

.^LsjjJI jUm.,.1 y_ L_l_uJ -_u_-jJI d__J_yi jjl .<U-_. J_jI_.VI jT j-iSjAJ jT 
.-_j___jJI L_)L1 I * j U ."i (___JI L_ajL»L1 j *j --' c^-— 1 (_.) j_^___ll ' "j ^j u-ujJ 

J__o j-iJ l_*-i '(_, *'« ~ -_ilj j-J-_- 4jJ-_L_!1 4__j-——JI __Ijj--___ p t*. - 4 j_— u |j___ij) 
j__ La ; L-J1j__ ^jJ->J _J_J LaLiJ (_-__>J 1 J-~ jl (JjjsJljJ -l-Uj ... i1l jl ,"-*_V( ( j__, 

l j__ j__ 4jUVI gU*. ',11 (J 1% £ .__j_d1 s j____J! LL___-T ,jjj| _^__-JI ^LJ_JV1 

■ _,'«- (_.T j-a j_i- JJ-__- j_- __JL_t_j L-jL__ JIj-uJI 
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I ^ X ,*; ~Cj (__JI _tfjlj__JI jl : [_Lj_ijiflLLa JL_*ji __!J i_jj_iT La t(_-— lj-- i, i ~-t,jj 
j-u 5-1 1 t a _j_lj___ll j—. i ti i n *C jjJ-J _)' jJ_-j _ 5j_j_>JI ,3_>lo tj-~ (— UJ1 

-^__Jlj 4jj_i__J| 5i j ->JI (___ ^l*-. _l ____jjl j__ _,j) t "i 11 jj_J 1>X&jj) (_jL_jJI 
(jjj__ IIl^jj 5b.^M 1 1 ^jL-jjU L___j_*-_ _l 4j_J_J1 _r_)lj__]l _____J .((jj-i-Jl 
jjL_jJ| j- 1 _>-—-" I J-_j ( L_jj-_i__ j ' _) '^— ILaJJ L-u-jj jju_ __<i ___> _jjl 

___-__-j J-u__.f . 4__JJI __j__JL__<i!j (j— —Jl _Jj-_ j-a 5_L____j_I -e_jJ _1j_-Lj p ■ 
jJlj__J1 _____ _J *~ ijci—_JI L^__j___j ___JI jrul j_— I — JJj j_i _ljJ_ _l I j I 

. juLajJJ — =_5Jt (j_ij__l_JI 5J___! jll_ jjL*__j _ 
nii __J1 (JJL-JI Lgji Jojj __lll -"uj ^U" II S-l-jLoJ,! „j__ ^ljjIj}_- ___ 
_>____ ____. jjjJ _~? Mj ~ , j ("j_-- - J -^- i _jl — -i^Ju i(_tL _JI j-a n__j-j__ 

, L_j -. I j nj j_l3 Lu.fl 2^_> jf— »- _) ' ~„J <*— 1 — —JJ LbL—ij) __~JI Jl_,Ij-_JI 

Uj («_j>JI ____ _)-__. L_j3_^L_iL1 ___L_" L» 1_l (_-l_j_i j-a 1 jla J_ _l _-L_ 

jf J-TJJH j-4 .*U__ j_» La Jjj- jya "-Jo tfJL_J1 4_J_. j^S_ jl 
j__jj 4_f , 1 _h , j_ i1j_2_JI l _ if i *i " t L__ jjJ I (j_J J J LJaLjjl _ij__w,j_j j___j 
_;? ^al - "o j? iaj j jA-XJ L_oj) ■ Jj *~ "' '"U jJ (J lt- fl j-^- 

_jj)jL_»J| ^j ___, -LjLi 1 i?ilVffl j»j_j-_ jJJ_ . _J-___J1 I JLA> ___ ___1_-_>1 f_-_— 

(__J1 -___-j_J 4_-j i u-q-a 3L_^l—_« j_C _____ l_ijj_ "_?] <Q V _* J>"i inl l_h,ljJ i _____ 

. ^jL^j yu Jj— J J 

(__ JJ-JU jf <-J JJ--J ii-JLJI S-J-MkS/Lj j*j>J-> jva l__jL>J1 I ju* ^ .o-J 

<<& j£. ^J-_-— —-——-I -— — . «— 9j__JJ 4____i_ ___ L__- (lL___>ijJI ji_ljJLl 4_ja_L__a 

; J__JJ 4LL_ j_l_. jjju_l juT ^-11 JJAj t-ill i-_^L>JI __.JL___JI j^ j_____^ 

_i_J L____j ^jL_jJI J_-jjj_ IjU :^i_JJ Juj-JJI JL>J1 __il jj t-Ti 31*; ,„f ____j 

j-a i4_i__xi_9 j_j|j_aJ (____) l__j_" ^3j_j_>_! 1 t j '"" ' ^ _--II 4_____J1 ^jl— j_J| 

_JJ_>_1 ^J -_jjL_kj ^L__J j j ntl LJ ^J— J jt i4_^j_<— 11 LCjjLSL JLI jruljjj Jj-j— I 
______ _1 o,*i A JS" |_j j_s (j_i_)jj S^__JJ 4 j ' j*"tl Sj___JI _ju_ C __it j_j) j-_j 1 1 Jul 

LtjLc-o 4__alj 4— »J . 4__)j_—j0 (_— J-aLj jl _>-— U L o J_T JijJLs» jjl — -Yi l_g_i___jj 

__^^jgJI i__ LJ___ I j i _ij j_>JI o j__s jjL_t_u j? jLi_- -^l j^itj (__) i ,i ) L_j? 

i jj_ljJI Ljj-___ __3 4_3jj_il 4___J_J (___l__»JI JL>JI JS i»j i— _j-_j 4_« JbljJI __-J 

,4--uj j? Jj L_t_-__ Lo ll__j 
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Jean Didier c.'fmY^ -^ujyj uW- j jfl ^ L^jJ^jj ^JU (jj 

S*^ Biologie des passion j-l •- \ , j>-jJ>-^ <ul " < ___) t Vincent 
J__*JI ^l *> * Jj_- I jj m j i » __jLL*_j-.^_i *'",", , .."Jl _"j_L__J| £_jL__JI jj-* 1 ,'T*~" 

-_J_l__J_? LwhL^J jj il " (jL_t_~_M _J-*a_-J __*_ _lL-_J __jLL"__>-'}l--„ (-Jbj 'L?J .'^ 

(_--_- L__i_j| C'i inl'^ dU.j -.1/. j* , 1 t-^ *■" (jf (j__4j . (_i L_____ _" I ^j-Lc ^jL_u jLLlj 

cLjJLg iJj-a jLj I^jL-T J_9j t^Ajlr _j>\--_jL__JIj j-jjjjJI _t___ujL_ ^__st (j_a u^* 1 *, 1 
-_>jL_Cj_ Sj_*j (_-_- J^Jj -Sj-4X1j jj-sJI (jjj <_JL__ 4_>.j j (____, (j___j 

(J_a £-_-)j1 1 j-4_j i^^-j-Aj <JjJ J-^JLj — I j_jJ L« J («OjL_L_JI » -oL__> ___) 
^j-je-a (j>J j-i-tt i a iIU-j I j__ <jt jJl_l_j_9 i___jL__j jj j * i <a j_*_J L->T • JLoj jl 
______ujJI J__jl_C ^-_jjj_i| _J _UJ____L*1 «L->-j (_. Ur. ' ■ >-~ , 'i 1 1 j gj -oj____ll jljj^l 

J_JL_> (JjjjLojJ i *i"ij . L__*_a (j-__j ^Lc j i " i j (jl 4j (_5j-_- 4-2 J--J.I 4_jj__J 

..I jll 1j-_Uj (jjjJI 5 .i m^L-JI ^___f __aL___wo ___ ("< A* £. - WVt) 

___jl_C (j! _y» f-£*-jJI lt^J ._____- -____L_JI ____Oj -____£- jl_j__i_1 ___) Ljj-kl jl 

_____s__ ^j- 1 ^j_-* Ju-t uL-l> _^"' ' " ' f"-' 4jL_i i^j_xAj -_!jJ-i ^ "jt*' 1j_"Lj j_i_j j_s 

V_SL__| JljL-JI lj_4 (jL_T i___j_$ _JJ 4 } ..i*ILi 3. j .UTI jru|j__ Jj-__*_ t J__j1 
J-t-aJl ___} ^_i <jj>- 1j_u_»j I j__s (j__ j.i C J_9j .^L» ■ T l_____i jt i La_Ljj_^L___- 

l_^_- t -US| j S j+£ . i nlO (_-__!! .^UJI J2UJI jl_J_ -uL__? <> _Jj^l 
Ljl j " r 1 __Ja j____j Oj-**-^ <u_.«*-ll j j i^ll 1 ju- L-L__c. ^--Lc, i. >"i *?» : Jj__j 
(j-Loj <~i*Vjl , .." j Lolj jLi___-La I *'l ** f J_->j i4_3 >jJ.I ij- 4 I ~u « - (jjj 1 i ii a 

-_iL>-"i/l (j-_-u "i? -Jjj-uI (___tj ij_t«ll 5 tj i__ ^j-o___> (j__ ______ L w jV iLj}--kL>j 

. u_$j--_jJI JIUJI ^ja jLlj L_jV i Ls-Lc 

--Cill J_b JiL-JI (jl __L_jjj ; ______ L_T i-a-ijJLi I lii ■ r nj L-j jL±LB S_L_o-J! La _>-Jj 

____jj__j j— aj ._;jLj_<JJ L_J_j3 lill _i__lj_a ^ i^-L __3 Sjlj-^JI _j}1_- (**Jj (__l)l 

Jjj__J! ^jhjuu ['n-ji ~r iq (jj^Lj j^jSJ njJjJLl JjjL- i-ij^SjJ l_jL__c.I ;___ _*| (_-_t_j '_' 
J-L-Jt _-j_L« L,l .«((j__JL_-J1 Ji-JI JL_U» -jL**-. __9 1_^L___'I (j__j_s--J J_«__JI 

(jj"Uj inj _j_jj____J IjL_j_c.I ^ j _"j j| _jj__-"_ f L_. 4_j-ij___-Jl "^__)j_jJ,I ^-.j-uJl ___) 
(jl __Uj : j i»--. j-aLJI j_?---l (3-^ u jri -Jp^L-- u 1 -^^ -"^J (jliij i nL-? La4__J 

W ParisTod^kJacob, 1986. 
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(____ ( j t, U _ (J__i--JI L j in"<l J_3 _;j, u, i 1 1 _) f i 'iy ]\ jij .jicjl ___ (___L__j j.j__-i"11 

, 5, . " aa 4_jjJ_s 4 j "*-_jL_ 4 jU f J_>L_. <j-« ajJj-L-J _J_i J-<_—j i(j_>j____Jl 4_>-j 

. -L£i____Jlj J____lj__J1 _ d i Wn ii_.J_i (_-C.L*j-_-l jj-L« 4j _L__JI jj 

<J 4j_ JjjJj J_*j_j jl ^ «______, _Jjl 0 i£ ^UnlLj ;_J1 _jl J__Jl-__ j .j "V 

I j-jaj .i)jj^f. (__- 4__._La cJL*. _^J1 jjl (jj_ 4ljl_i1l __jL«JLl dlh _1 4jjJ (j__j 
Mjj — ljLST jJ <_,__->• 'jJLi _ I • "U J_l_L__" JjjL. (^j--. 4^jj_j___ _JI ■> f (___) (jjjj JL__ 

(jlc £j-___JI (jja Lj_l___ JjjLjJI 1 JuSi _,_.i,--ij i_^3jj__o_ll 'U i njl ^— -— 3 * Ljjj LjJlj-ci-l 
j. Jg i nll (jjsi • 3 J.J..1 1_ __jJL_lJI l4jajjj.1 -yt _}_.jj (j_U J-Jlii 4_>j_L> _JjJ1 j jj o"i1) 
_ r -_Jj_j*-__J l _>_ijJL__>JI (jja 4-1 (Tj—*- 1 J^ (^r^ — -~l_lL__. 4jJLt_i.1l 4__3j__H ... 

J_jL__ l j ~ " --J ___-J I __j__U_I ____JSJI 1_____jj) empirical intuition 
jl Jj__ _-»_y L» Pt ___j L___,L__I _-__._- J_jL_ _,] (jj.l ___ Anschauung 

JjVl (^k-il I_j_ JmjLU ^>UI Jjj-LJI o& _^J__lj ,(J_JL_- (_£. l__jj___- (j-C-4J 
. L^Jjjj __j__jj j_JJ IjLl _J jj_J (jl JJLtJ V 4j_______j 4jJJ jj_jj (jl 

t_JL>J [LLljjj ij_J1 phenomenal j__-Ij___J1 a . j J_ _Jc_ * j <t nl _,l 

_JL_kJ,1 j_jj_ ^j___>jjli. ___ 3jjS!__JIj . 4 jt-.lSJI 4jjL_J.I i___Ij_>- (jjj _;j-j_j_>. 

JjL__j jl _Tj__?-_1 (jj-O ___ Ll £(_-__> « 1 4_LJjj-_t_l! I (j_J_L_>Jl __uJ__»J 

-jJ__i_>. 4_lL_j_ jl ^^jLi. ^(___iJ _rJ| 4 j"'n (jjJ^ J^J.1 4JL__ 4 jj_ jj 4__jj__j 

(jjj j j jii"i __1J 4_>._>JI (j_L-j _, i ,i tJI _JIjj>vL! (j—ljJI LL_^_j j| .4_lL-.Ij 
jJ_IjJI (j<j j, j j 4 " 1 1 j! i-Jljjyi J)jj__> (jc L^^LIoj _rtjj 4_j_i-i___JI cL__jV1 

Li_e_o j I L__L__o d_xj_aj>. j j L?_. j_l___j__i "i? ( J L>- _J I _,-—■ • «J~A ( j___J I m tj^JJ 

j-ul »i j^/.i "i i „1 j-l^. L^_Jl J__i -j __!l _1 ,Sj__,LJ,l 4jjj__I 4__j_iil >_v intuition _jjL_Jl (*) 
^lj-s-^JI 3 \ ,_i_jj| _!ljjyi _JI 3jl__^J L^JI - .1 ,J piL _U_J .^jLJ^ v*e ,^__j 
3 i J_ j___l t-a-c-l _i Ju_ 4jj_j-JI S_j____-JI _jL_jjll _JI 5jL_yi jujj i_jL_j .^.wJUJI 

i,j_J__LJ B ijJJ^Jt- i ,, i_L_£5 4_iL__l L^jlS _l_ J,__ , __-jL_Jl ^aJUJI L__l jjV 4jl__ ,_jljU -J jj^J 

. — ajl^ d ^ . ^** _^ ^p—jL-l^I (( 4_ujj_tlii I ^jj^jj-l n -^l_t___j lJ I— 

i_j_ji ji j-^ .--i_jii __"_ L-Tj -. ^j_*-. oL_jj--j aijL__i .___;_ u_ a^L-jji _j_:jjj.i _ji 

jj _ l _-* aLU.l 3 e Kii ._u_ ,4j5_, ji 4_jLlj ____An schauimg __. _____ l d L __]! d_J.U_ l 

;L-i _l _jj ... L_lj -<LjL_ Llj 5J_ j__il _-_s . .4_j___»JI _j_l_J| Jjlj ,3j .w . t 4_j__L_3 , 1 . ,U 

-jj-Jj^J^I _jL__>.j_JI _L_j ,, History of Wcstern Philosophy „ 4jL___ ^ __JL_JI <3_>J1 ___ jL_j 
[^Jj ,n - J^—J J— __4iJ Anschauurig 3oKl _jL__j_S ____- _:! intuition 4-J_ _____j _____ JL__ _ 

j__ jL_ 4jj_l1>Ji^I a__Jl _j-c_ic 5-___ _rJS IjJ— j • Anscliauung jIjIL LjLJ; -l_l__1 5 j-J. __,__ 

, [jL_».j__ll _-ljjj_>_ __,3__>.^ (j_JL>. ^j-J_>_yi 4-_J__J J_iL_il _-JL_ S A,„IA. ijjj-xJI ___jj__l 


JajLil 3j-L3 (_L_Ll 0' L-lj • I J ->jij-_ jJlj frl j i j*C Hj <-Lj j lill <j-jlj_3 J^Iaj 

^j) 4_____i ,*_ .[U^oj .__.!! phenomenaj j___1j__JI L-j__j V Lj| 4l_L_J! 

4_J_i LE_J I 4 .i rn Litl __J[ (J_jj.jU1I j j r jjj__L___ (J_)—j_-j_- ^i "i -.ij La 

^ L^r^d^^' J-C-iyi -J-ua ___a Ljj-*j ji U_j iphenomenology 
ftL____-jL)) L_j_i 4-L_>jJLl _jl_-.jJIj 4. <-i _ UJ I _n_l_)__ jl_j_-V t_L*__ j-__>! j __JJ 

. (Lajj_^Lij-0 (JjT (j__ 4_i__lj__,j ____ ^JJJ- jj *,'"',' l_9j___ jJ-jJl l___JjT 
i jl j i n L-iil « jl jlj 3 (jl j i J^J-J jL___>.» L&Jlj i ii j Sj__>L_aJ1 4 ' j /h jl JajLi» _Jjj 
1 '"jJ_j J--J-JI JL_*--0 _-Jj jL l .<_" ij 1 o jl jt i fl L_a_4j • jLnjJlj jl_vll L_ti__j 

dJL_ La a__s |j__ J_&1 _>_ _jT) U____^L jl _,U" ^l _L__^I ^ j^-ijl-i 

_£| j__iL__J| L____ie_fl f '"',' jL_l__j_a Lo-_> La j_l__ ___-. " jl J .'J^j"" 1 L____j .(JajLii 

[ j U I v * _ j „ i t jj ^j___l_ j 1 j_*j I j ■ ^ * 1 4-_Jj_>J I ^ L___ VI ■-* ' J-—JL 1 1 t ^L__0 + Li_i___j_j 
joJLjlIL L___jl__ _jl . jLijJI jj-c I g»jL_3 (____. __il__>-^1 l___L___4 j" k" " JjiLj i L__a 

jLajJJ jjuJLoJI (jJJ-* Sjjjj jJaJL _-i^j___i_<j i4j 1 1j r j iLlLi-ljij Ll>-j-_-. j)l_!J1 
•_-^jLi-j u -J-> . (jr-ilj -SjJ^J U^J (J-J LgjT _p_jl_u_s i j_£ilj 
£-J-*J L___jIj iJajLS ________ ___! _£_>__> j_>- j nir jliilj jLajJl 4 j^j-y- jj 

d_i_L -_Ll___]| Jju_> ____ __v_L_J l __5j___! _L__j .j_^rt 11 __-U_t JS_I (_____ LlJ 

j J i__- (jl (j-Lnj 4 I 1 n 4 L__jj_jJ- L-J-4 JiCJ 4-a.l S -11 -jLiii __-_ __JJ J j) t --_)_i__jJI 
:~'t -- i^^-aJLs-Jl Ji-J-JI l! .Vid 4jL__> _yi -_j_____i 4 ■ i U (jj>_-J J__ _£ Ulj) 1« 1 f,L. 

(__J__ 1 j d >- j n \ Jj ; 4_______J I (j-° ^ ^ ' \ J ^ ) 4--JJ I JJ__J ^__-L_uj _^ p J I t ■ U 1 L^ J JJ__L) 

j_j 3L__l-j___ja 4_l__j_J_5J I 5 i , ,,1j, 1 1l j_>. |jj,1 j ti fj_q ,1^*1 La Ij__j_Tj , « 4___j_J_J I 
. O -L^JjjjSJI -jjill j_uj idiij-til lAL. __J1 SjLiyi (__._ ___;j_-___ll j-j-LII Ij-a 
-.j-jjj- _-__. ____Ljj\_j__L_jil JLS___>LI (31j-___L_i j_jj___JI Luti J__j__ -_jjL__.f j-5J 

l(<Jt-_J1 _--_ L_lLlj---'_ , | J__J_J.JJJ) jrt-)1_J-_JI J__V>-J J^L____l) *-j__J J-)_^ J_-*J| 

jrtJ 4jjL__o , \ ii t'i jjf I io gj 1 jJbljJI Ll-tj; (j,-) Jajl_i j, LSJal 4 <wi ^ j_L_aj _-iLJj 
jjj_il1 (__ic .4JjVI lii-J (^ i_jl_i_jj (jy-JI 4-1 jj. i^ll t^jJ-JI (j^i - J U^JJ L_aJL_s 4-ijL_ua 
4j1j_J| (____ J__>.^Lj J_3j . 4.jj mill 4_ij___t]L I n (jL5-_j j__ilj jLjJI LjiCii jj_ JJ 

V N » ... I ,<_$___.jj__ _____ 4_L«_LI1 -IjLu-La^l IjJjLLlJ Jl-3 _>j__jLj "S/j JaJiLS V 4_f 

L_aj_i_i i4____L_-JI (jjJ^LjJI -h >JI j____-.jLL1 jl Ln J 1 1 11" lj_<J_-u _L_L_ . _kL)l_S 

J _*_____ .Jl ^jj. (jJj-La i^J-pJ --3 .4-jJj^l 4j 1 _L*C _pJI ^4j____*.I (___) 3jjj___JL) jj Alj 


A .< . ...I |^ I I '^jjnnll A ... la 

JJ-t-ii! ^ jl_>ji ^JJ -JjL_J) aja J_-~ _/. ;Lu U 

_;? t^^-iJI JjIj-JI J-" djLp-cl <__-£_ j-^L jf _----Jj ^j^l ^*' ^L_Jj__-_j|j____1 

L j_)--«jl IJ-S-tj -;j___U>J| (_^___-.lUl L-J^LU-i j__) ^ia^jJLi _-_}L___-'-l J? (_}L_j_| 
jLt-l 4__jjJ_-_jj) : Juul j>_- La ,_JI J_jL_ jL_j J_l (jrt_— — i)T (jt J3— i II c>SLaj 

i__:.lLj_a r__L^.~J_j V 4_u___i| 4jj____JI i_Jj___"| SjL—jli . 1 j * . ... \ a JS _ > _-j Ij ,'l *- 

-jjJ^t-" C___ijJ Jo_- _ U£ ^j-iU, JS__li 3b_____ll 4Jji_J| 
uiL i- r i — o _,____, SjJa. _-_-j _jl 1 »jJj-___Jl I J4J _-1_l_JI j-tb^il i h i -w^C > __S-J 

L#j| ,3j_l^___II jj-ijLo-iJI i " i rLa^j oo* K(_)__1L>JI J___JI jl__» -jLiT^-i S_i__^ 
lj_vL_, juVl _JI Ji-j JiJI jL J__iI_^j_Sj id-_i__L_Ll1 __ J L-jj____ , l (>* ^rl jjT 

£_*__» Lo-U-V "1 i n a _£j_i_jlJ! _ j__ ____jlj_i £_>__- J-Sj . I (j j ^ J_— — II J— — -3 _>-- 

t((j___lj_JI)> »j__ jl _>--> (*i_Jl __lc .(_j_-_JL_-J1 J-J-ll _;-L_a «2-JL-Jj____Jj_» 

-_J_-_jjl JL__I (___ 4_-j_)___a SJ-jJu- (jrykljJ LcL__l -J Ljj J_u) C.mJ 

iLJjJL i_l_L_J| ______i___)| _j ) « ~ j j (4ill Jij-s-J SJLuiAJ (jl «""' 4_ajIjJI 4 rt.11 

L_sL_ij( 4_JLi!1 2 _ .; .11 ,U m j_ 4(J V| 4__L_L_j Uj < i 3 J **"'*' "-" i_J'-'^-J 

j_*5-_»JI _jLS IjJ La _____ Jj-_ J) J-sa-_ _>SLaj -V -Jl jj ___-_-jLa j^JjJL I j__-/L_~ 

_>_sljj_)_- -iiljjJI Ji^-^-j J-^- 1 'l^j-"* - ' """jU*^ ^ ^ 1 - 1 ".' t l> = ^' o-* LjSLo _____jjl 
__L_.j .4_J__ --L-j-jJI IjoI _>SUj "_ j-al lj__ (jSJj) t^--_- -*JI SjjJ-JL j_4J (j! jX^u 
t__Ju L^jLi j_3 4s__hJ1 _)_j 4_____I1 . j__ juc ^jJI j t imj ijj-L__L_ 4JL_ U_3 ^sj _jJ| 
. £__j _>jf Vj LU_J( I j_* jj_ U (jisL- (ji JjUJ _jJ LJ! ___c. /lL___ U 
/j? __J_j_! i_wjjj__Vl j-Sj :_)L_LU__a (j___-j3j_M d__j -(jjj^) 4 ,^>j ^.9 

4_-jSj__Vl _jJl_j I ,f_.u; m(j__H ___ JJ J__t>3 L__j!_, .(jLajJ) ^ 4j1ju 4J ^oJL-Jt 

4_jl Jw i3 — Jl-U jjJ-=_ iJ (jjjJj '(jL^jJl tj-- "Ll_u ■iJ ijaJ ^JLJI (ji _^j____1 

S-j-JLc, (j|jj -U[_____q _>_-4JJ) .«(j__JLl (_-9 .L___a Vj) (jLajJI .LL__a "_ 

L ? __Ji -ui: - j-j->j jJL_-f f*^jjJ (j? _jj)_4_-.Jj _>jjJI jj-__»J,l oLl-j-JI t U_c 

(j-. iJ (__Jt.l__J1 I J__ __J1 jLal_VI j]) Jj-J) (j-A-J j,! jj^^pjjj idj)_U 4j (jjSJI 

SjUI 4__l_i_ Jjjj (3_^_J1 (j_.U_Jl (3j>L_ _y_t 4_i_i Jj}__J1 J_-___ TjlJLI tiij* 

1 J>--J-_l f*^jLl L-J 1 -A-11 f.Ui_JI <_-i_J J}1^ J-Uj I tf.jX\ (J^i *J-JJj| • sL___Jl ___) 

tji __a -Ljj-_b_3---JI aUth \\ ,bL__i J_t_J 3Jj|__ j j r J__jL-_-' Uij 4_J___ij^ Jj>J! 

_i___ij Vj 1 3 ...j ,-uj_->___J) ^-li- ^L*-; . Jl«"- u;i transcendentaJ ^-___j-l<_uj/ f *) 

■ luUj-i] Li^ 



|___i 1 9&J I AkOmi^ 


jlSLLIj jl_~j_JI — j\-__-jJI j_- ^j-loLjj j*j _ ti a ______ jjj _--<J -jL-ujS-JI pL_1__ 

__jL_- £-__j _C*-JI — _ _ U lj-4, -#J ^i-i -t-J 4_uLj-i_3 [j-jtjj. 3» <>is 4 a^jj _L_-t-a 
Jjfc j-jtt j-iJI _£)----> __J1 (_j o 'J V ^jj g^ll I J-4 j*l jL--ij » LdLcJ (j* Jl_js-JI (jtitij 

S 4) j=j\s f LsuV v -jp. ._u.i*r 

■ Jn 'iLSj j»j j__ j_ja J_i LaLCJ <ii&__-J J-^al _-J| C_1__-JJ _L__=jVf C-Jj-jJ J_2_1 

__-_) V ^ _____-_-. JjLuj jl O^Uj ^ji-JI (j_-_»J (jl j-_>j .-dJj (___) l — 4 — gJ <-__-"*■■ "_j 

La ^jjj : Anschauung 4jjjJI jf iiiL4l ___J1_S* aU-wi L*5 jij jjuiJjJJ 5____ai__- 

j*J-_-' aj_» Jj-»-J jLS (<_- (jjaj .(____u_-JI -iJljJ^U 4jl._l___.Ll (____, _/j ^\jj3 ^-Ljjj ^Lj 
__JJ 4 j i n il L . Jj i-i ,i "itl (j-o -LJjJU La__-.*_' 4 -r u_9j___j [_J jJ(j i <( 2jjj_t__J | >) 

Ll) JjJ-j ji JajL-' ^l-w inj V . (Lj___j__ L_Lilj) Lj__-j-»- L_ - i i "— • * 3_____J__JI 

jl ^yS Sjij j-l^ iJ-u <Li (__i_i ._ljj^___J( j-ji-Jl ^*4-l5 __J_- LjlcL___lj jf _jS-<p £_-__. _£. 

_-l_4 J*__- _$jJI La -J_jJI 4_VJ _____ j_JU j^ JjLtj jrv_- 4ai_. JlajjL) jlj ( L_^L__j 
I_^_jl_- J-_L<l', . in £j _-SLi m-MSJI j_4_L__lJ( (j__ l" J m r* J jjfj .--J-' 1 '<JJJ-J_- j*ji-Jf 

J__»JI» -dJj lL -fCj ,,._A-LH j,i_L^II _jjL--I W»^ c^' 3 JL>^' ^ 1 "* L-J j 1 - 1 -^ - ^LL=Ji 
La (___) (jjLL^I 4_j>.j __i_i 5jj ,1, J| 4-lsj-c. Jj-L-J (^j^-CtI __^LS"^_t_9j 1 « 1 j__JL_-J) 
jLi _jt jj-l Jj__j q\ ^jU" i , iu V L__jf ^j—n ^lc jJI _-J-_-j . _-—_-jj>. <_-—_- J--L (ji*jj 

JjJL>_j ___* LaL*_ 4_J_- Jj-_j jf j_i___L__j Lj|_3 tdrjihll ^.J.- ---UjIjj} ( _j_-j__j J_i»JI 

jycj ^jjij j-^j (_>u_i_>. jx. Jjj-_s J-LLj ^_j5--l_JI *j '(^y^-j ,.,_\l^tl j II <-u-L« 

(_-_t(__u_J V (_5_Jt ^o-L-lt Jj-i-il j-_ -La_l__C j) .-UMj_t__JI -_-4____J) Lrni "i*Cj _? £j_-J_)j 
La jjia-La j_a \ n j , nV i4 j^j , ,,*j-__i( Ju Jjkjj L-oJj-dJ J_>>t (j_a d_J| Jj-i-l J-_».j_ji-- 
4__ui_. I j 4.1 » £. j.-. * i « j c/j ,,JI ! J__Jj • _-j^L___JI (^jJL j_f____> (j---- («___. j_a J_a 

tjl j_s_J lj-i-*3 LJ j<u^L- j-j__ jJuj jja 4j( j_JI ___) -Jl j_a ^oj-jJI (_-_-*• :4j5Lii_-l 

, 4_lL- -_^__=j) J jVI a JjJ 4_^j)j-j_j-a j( ______ 

, " j q jt> | l__J ___Lj_ui^L_~II j-i___uJI j_o [_?J-=- I 't-J^JR- LyJj J-— L_v JtJ->J _3jJ^JJ 

4 j ~- d J ^jj-^ J-*J J(J_3 J , I "^ JI (_T-C .4jjJ (<14--II L_jVj__L>4 L_L«jj 

j_u__5 ij___i__ (j_iJt_>Jlj i(j^_~_>JI ^-1 J-*»"i inl J---JI j*j-j-»J jr^) j ^"'(1 (_oL«j"_) 

(^rLl ^-asLu (_f i ^jL-i jLiio) LojLj Jj_) Lo_j L_4 (Li^i-i U ,jru ^-_3L_i ijoj __) Lo ^jL-lj jjSLl (*) 
[j-jj,t - jLajJI jt-JtjJI jijj jjA-a jl JljSL-JI ___i Jo "j 1 (J_-iL_ oIjLl" c.I L>-h> ; iniM "Lj-a_ 

riLu *-_aL_J* ^1] -L_l_>-jJ 3_flj3__Jl __Ll_»-)Jt j! • Ljjj__- _f-jJ -__! j .CjIjji f-_»4--= i-al_»_\ _Ulj-____J I ___ 

-j j.-.,;i| 5j>--j _f l) -jjIjJL) 5__.L-Jl d-i i.n',U JjjJ-JJI ^jL^ __«___■ _j_/VI ____ :; __Li| jLij [cjUjSJI 

■ [ __JJII] L_J_*_JJ». l_Je^--5 (jlS-ll - JjLajJI ,-J^_L- JLjJ '-■_--■ .fi_jl_jl 


'A ■< . ...H^ 1 1 '*) 

^*- 1 ("-_. _JI) l_jLjVI tllj__i~ ___---_--___ .?_>-__. __I--Vt 0_\>_all __-> j"»J .(-_-3jL_*JL. 

j_- -&jl-_J,1 _-L f ___'l ___ _>____ U *j_U jjUij j__ . L_=.L- UU'iaI _. reality 
___jL_> __JI __^_j 4je-'r_ij .Cj-jj-UI # _>-lj-U ^u___s 5 . :,_ , ,. * oLi^aLLa 
j-£J>"\\ I 0 J( s L£Ll_____.| a^J^oLu^I LU^ r\ , ' _ V , cJl^ . _. .t. - K jJ 

juL_ j tl J^-Lll ^_j-_-__JI J_»-l j_* -U_«j_.! tj 1-iA j^_Su ___j__. .^j ,->_-ll 

^**^ ^3>L_II j£_ ___t_" 4J_>_L_s _ji U_jI l__v}G Ujj .p_u.j>SJI *Ljj_ _-a jj-U^-UI 

j-_-_— J "if (jjr—ll ^L-_-__>_l j"i i mI -____j__L_j4 £_j0 ,3— JJ ( 1 TJT 10 I I ^Mj'" Jk-3 C'-i5 > 1!_lj_) 

4-—- jj-_i jl _y- j r .i^LS-l j ii_ll l___j _-t_i ij (jlj_tjj_*.J jl.. j. L t, : l_flj u jj j-oTJI 

jft_j1j)_JI ^Ljj_L_ JjLjJ L__j|j . Ll ~i H 111 (_rJjj-> j_- I j J J 1 "' ^ 4 ^L_Jll l__)1j 

.(__l}Li |Ju„) |j_w -_fJ__) -I U-JiU* /yi ____-._ ____ ^jM-U j^_____Jl I j_5. j__ 
dUj-?j L^-l fl La ,<_-t.f .3juj__ -jjI jjj j--ji__j>JI j-Uj j j <■-> rtll J jl— "t. 1j__ jjj) 
_-J_ Lj Jj-oj) J-3 '-LJI j! LjL-lrr.l ___,_! Lj_M |jl . jj___£_j_J _>--j---j j_-fcj ; 9 J_i .ILj 

^J 3_j3^l _____ jt L-ot __Tj_ _», (__j_-I _£«.! j_ Lo J^ Ij-j-j-> j_*j! _j______-« 

j-j-i- ((((j-aJLWJI J---J1 Jl_u» ---_. l-jL-C 4n _■ fl .<- __,__. _^L__j jL-C I.Jl.1 u_j__j 
Jj__,j)_i i_ Jj_cf J_9_) ._____-_ 4jL_____a 4 - i tr.cilt JuJ-_- _jjjL_t (_-J__ 4__»_L_-JI jl £___>ljjjl 
,_^j^j_^j)jLl_J1 __J_1 -__IjjXJ tt__JJ__i_» . rtrnj-l ____j) 1 1 j_- _y_. 
U-U-l (jjyh; --^ (J-^~" O^ 1 -^ Lh 0 (*^J^' _tU- — 4_^L___I 4-___l__w r ^__JI _)l 
j? 4_LjJi _-i-_j V . j__ljJI j-ac, ___i»f _-L_L_* jtt _j_'VI L^j -^"i o" (j-^-J) j-* _f j-s»! 

j_- r ,lt l-J^jjL—- _5 _? 4_jjJj_3 _Jjj_uJI ^^■ill (_—- 4ja.jjj'sjriill i_OJ_T (j_j|j_ (jJj_J 

j! 4j j-j" L-3 i-ijjj-_ (J-T _j fljl_u_;l j-LI ___Lj J_u_i ^L L-j .SJjJj»- _>_-_! 
. __! _j J-_uj IjJ j_4 U JS — J-*jJ _Jjl J-3 JS j_a _JJ--il 2jji- U_l_ _JL_4v j( jJLdJ 

- 3__L__V| j| - iJjUJl L-.j-S-ij __j<U _j'- > __,j (__1 -j-jJi- Jl (____- __iL_' j_- __'- > _JJ (*) 
L_ SjLt^ , reality _-_ _ij_JI _j"-j__3 _jat . ___ »___ J_y_ __»--^n _#_- ĕj__-l j __T . 4^_>JI -j^^-l-j 

i^Lj-i- __-) jljjj J__i_-fl j_j!_-jJI jLi! L— _3 ,^SI_^JI jl ".-ja-.ll 5Jj___ 4Za1\ —iLjyi _j-_- j_>,j!_ 

j _l___ jjUUM-C , V. pYA _^ j:..U ,Y ,___«_, _9jLJI jb .AjjJ-Jl ^ , ,,t^j ______ 

.uLjj s__—J jj-_-j LtjLjJ _;T _ ^t-;M _J_i\_i Lajjj ■_ "jj • - _M j| _______! ^-■'JLi _>_>-3 _rl __lj _JJ 

^j__Jj 4_21lL_ _; I -l_l_k^J j rt " , ,1 ,J — L_a j^j_______ j_-j Lii__ — ____jL_3 L_J _* j_a_a ' Jl_5 _-_- LaLaJ _^_-ljj_r _*-_Jj 

j__5 i^ljj—U __1_1 _______ J--Jlj -tjj il_-'iNI _J-J 4_U_>J_J! _t-_-_L_i 1 __9 ___jj__lJ-_3J 4_Jj?Jj pL-JL-tJ jLJj, ___- c.__1 J!n 

,[jL_>._H_.|] UJ iWjJS« ( _itjJI.. Jl ^j^jj^J-JI J--LiJJjJ 11* -J^ 

j»jM__JI .SjIjjkJIj jLlH _i ._J___t I _. 3__U1 jij-JJiS .JL__->L1 -lxLL_J1 j-j-c jj. inherence ^jjLJI (**. 

__I Jf V I £__ ? _J.I _JJ* J_»_J_>J'| jt l_-_H— J ,j_Aj->JI _>C _L-__--Lj j! fjjd\ l j_3j_nJl j_i l-_-_L_. L_j_ , _5_fl_~ ___) 

.[jL-^jJUl] -_aU-JI -j-' > _- 


f__j|g2_Ji a A »ii Ld 


t<-Jj_il-t.l j_i_sljj jJLa l£j~lLi ^_a j£_J 4j_i- jJjLaj | 4_l_j __JLL_. ji jcJuu 1 Ij-b Jj__a _--J 
-U__j iJ__jL£ I t-iT- -JL LL_. L_tj . _jj i~ii jtl _y--i_»JI ja___J Ij.n" 1,1 a L-t-ljL- 4_sj ,jl Ln_. 

.j»j_j- L_jl_! <__JI 4\jjj_>JJ -J___JI J__J -UjKJl 4-JjL»_a J___. 

(Mj^_ii_jl j-*U J--___-a __II J_-_) L-._ijj jU___VI I ~/i\c jl l__k _---__ J__ 

-1_l_ J_u _;? 4 *i j 1 1 _* _jjJ1j .4 rt ■ i. Iiill _y>Jf __L_^II ^^Jj ^i^" 1 »M (_-*L_v 

.Jj-j- O .. , _ JU-.I __J1 lJsjl^ V L__ l_l .V L_jj -JJ-JLS __JJ £_J_. L___ 4Ju_l 

j_* i Ij-J-i-i J___3) i j^_3 Lul - ' li iK l_j-i_~ i- i-l_- jv- 4j_^J,l < 3 _______ l_i jJJ_l___jj 

1 ju- (j_- ^tJuJI ____>Lj_j IjLij , .._*? '-_3j__j jl Jj '^JJ-t> -_l____a J_, J__j ^cj Ll i*n a 

(j__ ____*__, VI __ i i h L_V 1 ______ _____ Lcjj .m;j_ l__j__ U_j ,___j">_^_iJ,I J1____VI 

__3 i4_s.jL_. L__ilj LLL-O 4_jjj J_-l_ iJ-a-Jl JJJl>* U-*-i 1 Cj^. 1 . (*-■ 0! njjt"»^ J3'^t 
. 4j__jl£JI ^jjLiiJJ __-.-£ L-J-* _-ic lj-_ _5>£aj_ JUJl 4*j jUja . (__-_j^_l_J I £->IjJI 
4 jUjU-i-j 1_£j1 (j_a ^u-jjl _-__jJ • 4____J__J 3)j>.ji1 _____>. Ij_a _, g"i '"i jl _--*J (j^lj 

jjj _-_-v ' L___-|ji -LaLc ___i__|j__' L_a_L_-J -jjj-ui LgjL- i JjjJLs j-a_- jj--J -~- J_- _-JJ 
SJ-L-jJI J"j_i. (j_a ____-> Ul jl_-lL (-JjuiT) Jlj--' L-Jj-___. jl J_> J_-*-jJl <--m--J1 (jL_. 

1 -i^ aj '4_J_w 4__*__>lj I gU J >o jl Lu (Ju-a- j i n i__-jjL*__j _ji LJ j_. Ijlj . ^jl«"1 |j 
pLij __,______. jj\ L_-_jS' LJ Ciij; _~_ _>-3Jj__JI l_3_-_j1 _-!-- 4jt_-ljil _j__- jL__ ij-aVl (j-J 

*>jj ■ _ll _-_* je_i L__uij i4j—1~ 4J____a 4_Jj-_i1 

. ^ I U» - M _y__o_JI (iL-J-- _j--J (j_jj_-T -Jl i^i. -i U'iK J__c. -L_____J| __^_JJ *_' JL>JI 4tj iUj 

IjJjjL- (jjj-— T <_Jl i -b • Ij_i j__sj_4j Ij-ij-) _)1 «jj "_* pjjj^ 1 1 " ° (ji J—J iJ_ljj-3j 4 i*Ji"m i Jl-Lol 

(Wy* - \ AVY) Bertraiid Russell J__.j jjljj jj t^la j__*jj ,4__i > j-_a_J -j^i-.. f Lu 
^ - ~. ^ , asjtjp^^y - A.N. Whitehead \ < . n lj-jjjJ» 

.(■ATA - UoS) E. Husserl Jj__->_. jJj-^jij 1 - UM ) L - Wittgenstein 

Jj_3 1_L> Ij-J--. c-v : 1 J_>. Ij_j-l__aj I J_>. 1j_J_-J #L_»_ L*x<i_». ^J*>Ly5 j! (Jjij. -J 1_4_-JJ 
(<JL__ (jrLlji. Lajin- 1 - 4jjJ_>JI 4jjJ_JI _-J__-_-_-_JLl '■" j->L-_ j>L-S" ..-1 J-1_J jjt 
Sllssj C__»_ 4\__.L_-J| jo--.IjjJ _-^L_J,l jLj^-- 1 ! (jj_i JjJej _>_- lj-v lj__b_«j - (__ilj_JI 
jjj jjjj (jj Jj-JI (j-~<y J_- t4___LL_JI 4jiejjl_JI _iijj__J1 ^jjj .jj_.Tr" i ijl o1j______u_._'l 

4j1j_ t (j-lL-__J1 (j_a (jj_J Lyj jSJ AX& l_ij_i_a__c ^yS l-_1j iJi'l j_1_vj_,I jj_ N, Bohr 

, J_____J| |____ ^ __JJj %A 1^1'^yi 

* * * 



U-=> 3 I (j_-_- U J^, 1 " d L^ Ur^ --^ *- 

4-*Jjl j__« «Lmj i__>_U -UL-_a j--1jJ Oljj tn i"ri"TI 
U^Jj) .-_lJJ_>JI ^JjJi J-*_- (jJ] JjjCiJ iL__L>. jjj-- 

j__ L_j_ idJ-j^t __U_ j_U ___!__' 0 k /j-JI (jL_> 1_J 

^isjJI <L>-j (____- (___a____JI I j__ 
i_jjIj_>. _ji_^L>. -L_ij jj (JLiij Ls <t- i ii jl 
__1_- (jLi-Jj-i--) L*^jJVjj Lg_-lj-__a t(J Jauti"t1 1 JJt 

jL__-V1 £___jjj (3L__j Jj^" _-_>L>J1 -^-^lj (jLL-u 

LjjjL>JI (3Lt_b t - 'j; t.LJ Li_'lj_Jj 1 ju_ ___ 

.4__uj__>J1 L>_vjJjJSC_JJ 3; * j jt,| ^jLjJL (j-jLJI 

jJJJ Lj_I_u t(jL_L*J1 ___> _>j_j_G (Jj^l __oL>J1 l M j h_ 

. L_j__.L _L>JI __i) __j___1 _-_iL>JI 

ej_->- LuT _j_.l j_-jJ _jt __jk" m j _£ jJI l_i (jja 
jLjj jjj. c.j-_w 1 1 <j " flj_t 4 _ ->Jl £jj_W1 jji-t- jj-a 
JlIaj L_jL___! Jj-uat _j.j i(3__l_jJ I _-jj)__!1 -L_>JI 
U-' "> ^J I UJ^ (jyJJ -^J?-* 3 (jr 1 - 3 - ^ljjjJl (jJJ 1j-J-*J 
jj rS-kj (SjLJI ( j I •* - (_-JJ 4___->j ((J -ajV1j 

oUjli-Jl _-Jjt 4- a ,.,r, ,„1 ^ jjl o^^jVl l_-_k o] jyj-n s> _^____. 

_ . ^___.ij3 ^Ji _1 L_-jL__4 _j^L___ 

I a *(- u o'w . , __J1 j_I i jJI _ I __j , _J] (<_j .3 l___J1 ,- ; « ... . . 

y _,_-_-__-_ j l^i r - v J-lj J-l ^M-J L- _,! IjJ 

(_J ___-■ 4 "i.J_- --J-Jj-La L ^jj C~-L_i (__-J1j ____>,1 


Ljl ^jlajj^! ^4jI *L> jj-LH ' Ji --' Lj' "_ J t^" ■ " J t_£ jJI I il jj» > J_a^l L$-J_- 

jrLjyi j^. La! . I,1l__ LjjJL) 4j l"-»H ~u__l_«JI L^j i ^ .«:LiJ_V! oj-os ^I-j I «j 
cjL^jilj oljJU-JL eH^j'^ 1 L_-£»-> ti^i u_-* ' W y >£-"A- jj_-__!,I 

^ .Ull (JSL4JI jJ^I_a t4-L_3j-J1 LuLs- ___i 4-J1jILl -iil ■ 4j"1 ^jl.tl j 

Jj__f j_3 [(J^jSJI 4 " _;- » -- 1 <J l_u_ J_T jl jJju .____-L_jj ^Ljlj -JLc oLojio 

-jVL__llj 1 ■.!_£] 1 jL_3_J_J 4 _ j Li _£-_! j ilj-__». L_djj--*-_a 4jl 1jJ-_>_-j3 

.4____iL___ ^pJI 

eO? Jl_u ■ . U ~-j t La _>L_iI__j L 1 j" (_La t iLa 1 1n j£. __tj__»__| j! JjV .__j|_3 
."_"■ '~- 4jicJjLj 4Jj>»j_o JjjsJ ^oJjl-I ___) __j ot* Jj)_%_Li (J i - ^i jj 4jj . cTij _. rt.f 4j L_---f 

^.p 4jI . ^ _*t II Jj-_" _____ ij_iS. _ ' . "d l 4_*_j_l_- ____) ^jj o r J-^'-' ^J ' J-* 
;_J jjl ^Lli-jj^lj Jjjl rii"itl j-«-j jJu--II 4_>._i_jJ| i__U_ ijjIj I q "1 j ir-i 4_LjLti3j S__j-_. 
£jj-3 jjo j-us £j__ J_T j__. I mi*~ _-jJI j^lj-iJl (-ij 1 4ja J - t, 1 ___£) 4-JI Cjj__-f 
U ■""1 1 j L_3 I JJ_ J-aj • *L__s Jj-Lo ~ J (j^* ^ I ■ " ' " 4J____s J__4_J L__a (__-__G ^aJL-J I 
La Ijl gAtl ^Lcl LaLoj 4__L_____a j-uljJiSl L_i_J j| ^l j-__J1 (_<j_jJ__ . __!_} A jj— * 
JjJjJI 3jj____> . «LlC^l-l-^LSJI cL___ui_JI (jj j a-l ji _"^L_JI (J_L_JI (jjj « ' L^_J| Li_J__i 
. (Jfllj[ (Jj3l «LA^-LJ La j| I J-i 'ji-ilj LiiijLiuo CjjLj_3 l___- sLil 

-d-Jjji Jj__ (j_is ~__.j_^AJI (jijLSlAII __L1_ L_c.Li___f __J( _____L_j Li 1j_j-\j 
("j_t__L__LI _^L__-LjjJI _j| ĕj-__)L_ll ^Ljj_i_J1 _$jLl_ ^_4_j_ j j j — «j _jjjJI 

l___JjJLI 1 j_4. __3j3 . I $1 * (J___lj_J1 _rjj " ___i 1 1- j 1 nj"11 jj-a j_L_ __;! -c-atlj j<Jj 
J j-__c_o (j-a lj-_-J-> j_i_> I JJ- La j ijJa IjjJJ \ u j _4_a 1j_lT('C >__-! La 4--_j 
tjj9___<- 4JI : J_j__=__Jl _j_-t_ yJi m~,1\ ^jj-»JJ jjf j^ '.-^ V "II (_-J- JL_Vjj_J j_il jjj 

._jr_-9_ (__!_- 1.1 ^>LL. 

p I . .1" 1 im («JjtJI SlJajj i-itt "i q »_?j-j L_3_9-_- L_- i lj__ (jjS fj)__uf j-4 -"1 J-J Jj 
_-_! jl_i-^j'- , l I j-_> L_____L jl Jj -r 1 mt! jja .4 li mlAll \ J 1 -. "1 11 _j____Vl j^ 1 

j_j__jl I , „ t-j . <c\ , 1 ,~7,~ J^ ^ 4 jic L_9j_-j Ljf jj_u V 4j_? t 3_ijj__ji i__iL*K 

J_i! 'j-^— - J^ JjH-af ^ <J_A^ L-Lu-.l _$jJ1 joJLL! ________ 1 J%"H L-JLaii Lljj 

____ .-_!__ CjI miI _--JI 3__l__ai__tl _"jL_« 4 i a O-aj-^jlj " * lj ' M (J----JI ^j-^jl 

JjLjjj _'1 <__IL___ (jj»_J i4jjj)__o_J 'jj ' _ 'j-> jLilo 4_»j j^i)l_<JI _-_J_3 ^ j -. ■ -~ 
. ^^rtll 1 jj j_>. L_jji_ ^-tjjj jf : 1 J-_) J__ jj» stj-Al -Lp-jj J-^-lj 


' J__.t (j£J -"-J ''^J.' j t'" J __ji_T (_, U " "i 1 1 t-lUj (-Jl (^JJ Ur^' ^ ' ' ~" "' ^ '"' _| ""»1 

4-»j->J c_>-lj 4L"<.ll j_<__ 3jj___J1 __U_j ^i^c^t _ys (-j-^I ("_>_-■ l c^i ^ j__ 

^ 1 1 fi I L_vii__ i4j|_ j U '< I I ___} 4j_>.j _-_,_ _j_- (£_--i J£ Jj-5j ^jl • 4- ...InH (*Jlj_l 

__J I J--J t-J Lj L_i__t (j_0 1 I j--t (jC ^ I ^ li J LlJ ( ^ l"<, 1 I J^>- j_>J . I_J_1 I U J " . r. I J LjJJ-J_J 

___ 4_JC _£jj___J1 jUiU --hW Cr'! ^^jj-* L>*3 U_ ~ " ■ '«" ' '" ■ ^Ll_5 

j-i-T J-L-U -JJjj t__tl_J___>ljj_t| JjJ_>_i jji L__U_J ^aujI J--*-'i' J_ J 7»J Lj1j-_w] 

<>L_i L_l_ "" --■! 31q""^ __L__.LjJ1 '-■-j .^t , jJaIjJL I.Ujjj ___JI -Uj-t-^JI 

jt I (jK gj Jj Mf, La »__, inl ljJJ-_> JJ---JI _OU fj_) iu> i__]_-J__LI ____J1_-. "1jL« 

Li_T ^u-Lj-o __>_ jJI ___Jjf i I j__, I j_i__L (jj-LJI l_jLi_J1 ^__ jjj_j__' .*[____■ _*I 

. LLj^-oU.a _yj j__jj Jean Cavai11ĕs <LL_v_i jL. Jlial _ys ojj-Wij 

■ dj w., ;t| 4jj-__i "iJjl ;____ tf Lj_L_J| jL____- (_9 _"JJ-L11 i~jL>L_j'_M l__-J_v 

- d___L>- 4_L___jj — ^lj il_$J ___jl_i jJaJ ___J1 ^#_J1 _l)Vj-i-a _j.-< V^ __oL__I J_?J 

KjM<j _» ^o__uL ( -jj___jJI j !>L_«L_i_i L_jjj-_i LaJ__ jjSL _1-~j _"_JI ^cJl-JI LUj 

(«JLc ,__ " - j lUll ^t-Liljjja j_C j-Lc J-_J--J j-a^l J-fllj j-4s LpjJlj i«r*_u1j_-JI 
l_J1jJi>U 4_jl__ J-JJ-- ijj-O jL__jj j(jLSL* J_" (___ 3j-j_-L_- CjLo-J__ii_>. _ya ^j___a_a 
^j-u-hJI JJ-L_^~ _yi Ljj j- A -j j-lj ij^jJI ^sJjJI __-k (ij_ij|j__JI -LLKj a .__j_i__>JI 
^liL- : |J_l>. __JLc (jj_o J-5 3 j. ,.l .„*>M 3 jii i ul_.ll (__g _S Lj-t, 1 _yiJLJ _j1 (j-aj n-Jj "ij -J.I 

jl ______ La J_J ;LJj_j__ -jLtKJI ,4_J-_JI i-_i_-j_a_Jl i(J_Lt,:Jlj »1 1 -_JjL_J| 

[JjjJo (j__ 1 ^ m j Lo ^jL____ij i^Lj_-j5)-J JjL>J.I j ^Uj l L^_i__-ji (jj_i (^L-^i 

(jjl j ."-H t _.LUj i-lll ^-j- Ltl j__a CjL i>>LjjJI .5jjjJ,I SjljJljJI al r.tl 

i4__j_-_ 1 ^L ^"i ji _Lj-l (jja _i____ _j njJ i^L_j_i__J1 j4j_-Lfl_a (j_sL_lal (__-£. 5jjL_J1 

j_i_*Jj l_4J (3___jj L-j-Cjj-^j-i~i __SJ Jj iSjjLlJI jj t II j«J_- (__ j_-a^l jL_i LtS 

. I j__ (_a oL__»LjJI _L_a J__j 3~_J1 *!(___ ^j iL^-c 

:t_jL__-tl (jjs _-jL_J1 rj-»JI I j-4 -~'l j Lj__kj! Jl_J _jj__j ___j I j_4j 

^lj__u i___*_L__ -—uLi i>> j<jJ__JI 4jjj J« -> i_>__ll ^.J- ^L__c| 4JL-J (j__j-_j____3 

_"U'iU (__L_ ___ «_9 j Tt " d _____!_. ijC-jlj-UI -^LSLa jl Sj_i__L_il olj r*-iLjJI 
4jj_jj_C Jaj-U-i- j-j_- L__jIj .^dj—al ^-jj ^jlsjit-J Jj_l_>_i l_3j_i_j _ijjJI^ (_£jj)j__JI 

jjj__> _L _. 3 __it__i_i ___II S_L>J1 __i_______J1 5j-j— 7-J I JlSLc-l ___-.> "iini __sj__u 

,jt__j|jj__I1 Lj-jjjiy-j.uj (__* jl l_)Ll_>LjJI (_3 *lj-_i 1 j_ j _l_J| 


pT. I j< II /L tk ... la 


£j— -__j__- (_t-— II 4-_jL_J_II 4Jj>-j_<JJ ,_J->j_I A ^0*1 L_)L_ iljLA (Jjj a't Iljj 

<j! .^.t , ,„'1t JjiU-JI IjLAylU-M L_4-_J u__L__Jl <j_-« > _uJ-.2 1 l *>_->J1 
jj J_L_ll ■ < ' (jjjjj ^jluul _JjL 4j3jjJ,1 4 rti JLjJj-.. "Jjb-J! 

4_j_<_ j I i jjU it, I j_a 4 ri"u — A^K na O^Lo LjJ £jj_j_J jj ^-oa_>Q LjjJs ^ ^^""^ 
jl il i hSM (j_<- jj"'^ _;jUjj — i__JL_b 4_ul__>_x_aJI « j 1 « 1 1 _j_-i oL_— -■LjjJI (j_-i 

Sj^IjJI ^aj. j_-j_ _J -o^l _-^.>JI jh* Ls__ ..n y-tlj 4-3j _ _ I 

. '■ j-4r (j_a i^i i^i-yiU ^lj^> J-iSo \ <i <ja t Lua _jjjl_jl 1 JL_ (j_d _jLaL_._ (___ 

__l j (^ LjjJlj _ ~U ;l l j»>Li. - L_4jL-_i __!_. _^l J ni <j_=-j '"I I l — 

, l___4 — ^Ljj__JljJ 

J l i (_-Jj J_3_U t ^ij ' " ^ j - % I ^lt-ir^ I I ^_JjL_) _)1 + *H ' | 4__—-^__~l 4--&J 

__-JJ jlj i4j^_Ji j*J>— Jl £_J_ti __J -jSjiMi.l -U_L_i_L_JI _>-_jL-__«JI __!__ < jL--Jj'_' 1 

_jh iii ~ll 1 jla Jj_-i pLj_j__JI _JJ Ljj— M jl__J . L*jjl_-- ____ (j\jj-j_J1 (j^JiL-.jJ,l 

t<J_J1 L_3_-__i__jj 0j_ju j-d '"'I _ '-"Ijj^ tjJSj "'u^ J- ' "M— Jl» (<_-*J1 I j ri ir->j-i 
__)_______. jj—J I oi'} a i 1 j^j - -Al C jt-. ...jl J^La jj_-J ljL- _ r L__.J . K _£ jj___J I a 

j_L*J1» f<__1 rtti j|j}_Jl f.Ljj_i3 (___-. (3-J— J Lo_ JJ i I J___ j"i i mIj jjj^- J-— - J-— >— uJl 
jJl_»j l/j, . L$J 4_j_Ll_J| ol i~jjtn"ill j_iJ rvJ1 _)J_JI _yi (*-._>JI jjr-Li i« iJ_)jj--__J I 

L_-.j-t_sj} j-j-Ti I J ■__■*. j __f-J (_-_L>. J^> i"i i LU Ld-i^La I iij'n^i~i (jj— j (jl lj-~ 

. 4__ L_4Ji J 
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^$-__i j_i« 

-___}_ mi tj___. ________ _,_! <j_- 

•n'"n 4 1 id—ULi j*-_*j! <oLj___Lj^JI ^jj-j ^JL «_« 
j___ __Lc _>S>- L -^j-- u ^ 1 - 1 - 5 Ch 3 ^-^J *4_ojl__j 
<jp_*__ (-Jj)Vl S____JI .Jjj__ Lq (__. L__jL__- __M_ 

_4__a (j_oj_i]| _t--Jj tOL_J_L_>JI 5 t j iln <1 uaJ 

______u___^_j i_L_._u4J! J_CJ__ I j,l jIjlc VI 3__.l j_. 

_ij-_7e_~ __VL_>J,I _■__* - __ ■ Sua jL-___ _jf jj 

4_j__L_4 tjut r,m jJj ol j i^L^Ll -_l ? _ j U"> 
_jL_>L_J1 4____lj_ ___* 2Lo__UI -ju_ ._jL i ___ 1 L > II 

I j~ - 1 1 T- /j f j t\ ' 1 1 j^H i jft_i__ I t I _J_) __V JJ (__1 I 

4__ljjJI ____> oL^LjJI 0! * J>_JI ii_w>. . 4__j_il 

.W* J ______3_ l> ^| 


'. La_ L >JL>. J __ _J| , t 1 11J J____jl I j__ (*) 

Abrĕgĕ d'historie des :( __ 5 — _ _ — ^JJ ibl — *_.^l 

Jean _ _____ a j___T _____ .mathĕm atiqu.es 1700- 1900 

.(Paris: Hertnan, J978) _ji>_» ,j& Dieudonnĕ _j 
Jean Van ^Al U___,i ^ll __-l_-»l c$W\ MwJy o ,. ^ 
;____, .Heijenoort 

From Frege tc» GodeL a Source Book in Mathematical 
Logic. 1879-1931 (Cambridge, Mass.: Harvard University 

t [___ijJJ]Press,1967) : 


«L^ _y__iL_ri 


■ij^ T. 1 LhL> '"" * 1 1 U>— ^-*U1 jljj j-LlC -__,_J1 (jj-SJI l_LL_J jj <Ti" 

nl l-jIj 4___jL___ J___t_>j_Jj ' lCJJ ' ^ ^ J * U ^l f 5 j U j , n It 4J_L_ 

.j_a L_JL> Ijj—- (_ , i 1 U"m 3j_-L_J| £•__-> Ji_oj . 4jL--g J_j_L_»_j i0j__1j_a 

L_4_i__i 3_i I j-_ V 4_____ t_ J iL L l_j 1 43 1 jj i^i > j j_51__JI jJilj-c .Uj i *n _L>f 
__!!! jj_ajJI 4_L__, jjj ,___. Ij_ _JJjj . 4_c I J-_-J I j__-L___,l __L___L_>.'_ 
__j___ _>_(Jl_>J1 4 i" B __JJ I i n 1 i m_ <>1j-C.1 Ljjt ,j--_JI ^Lc j_L «j * I " 

J-> 4_;_lJ.I j— -T __J) 4_vj_Jl |j__ -_J3 Cj j i I j <fr jL_u JL_J p - 4_l____j 
Jj j "°i 4_j__>-j-,I l-jL ->K 11 _jf - 3_jL_cjJI j_<- ^tj-t-J - 4j _J^1 jJ 
J-_J __£_) t — 6-^1 j — (( l?J— ^ --^' js____II»j ((___Jl»j (< 4J____jJ 1 )) 

. « 4_>- L>-jJ I »jt « ______ I j « s t , ^ ; t , 1 )> 1 j I ~- ^ 

3_jJ___U 4_i_tl a_LAj (4__jj__J1 4cjjJL ___l_JJj Jjj , »11 JLi____)_?1 lluh J— <j 

t( jU ;ll ^Jji L_i_)j_j_tj L_.g! _;__" _ji 5jjj___JL ju*_? 4_j__,j_=-JI l_j>LJi_jJJLj 

J__-_l (jji JiuJl 4j _j_5_j Lo J_- _M J^L__j d_f ^__jJI L_J____, jU;ll J_j 
i4jjj__1J 1 nUifl JjU Jl J-J-L— J (jl l ^jjj___jI (jl_ _L_) .Jl j*^U , i. L^J__J 2__*___>l j 

. Ljjj__ L__l_q 

(j__T _-__- M-S1 .l_L___LjjJI (___ _^Lu MJI 4xo_.U _jj__j 4j__J1 3 j_L_JIj3 

_jj> J_-~lj Li_u! jjij .4__jJ1 4_UL) _jVL____, 4____j ^L_____iL ij-Ls J_ (_-_ 

IjJoLiLa IjJ-l jUi 1.1 (jjs . ^ AU" i^ilaiil JjL_JI ^_Jj ^_i___L ^_l_>L J_1 (_j-__>1 

• Ji- 1 -^' 

jL_j C-iL_ I ^'.j -- -.j l ..,~ N< (jr. ___-Jl (__j_ 4_Jl_J1 4_v-#J.l 5j___JI L-l 
^jjD-——!! jjj _jLj (4j_l_iLI (jjuJ-il-l ^jjL—s _/qj" , ." ^_J _j^yLJ__l!l 4j-Lu_3 
.4jI_ ^J-J-^ (____, oj.I ill) (^J-JiL-aj j ,,i <V| ^Jj_*_JI _>____! -/j? ,1 i/i (jl 
(j_ jjjj _j IjjJ "i?j iL^jlju 4jJ— _■ d ,t j iii. 4_l^jJlJ1 Jhj ^oJ . ^jja j)j__l I jjj (jl j i"i r ii Ij 
LLll J__J.l j Uij _jL (j_a '-'jUJ ! I ^J fj_. a I j___ 2 j_l l_J,I 

_j_4 i t^i .T.C". ^ ..Nj ^j__j_yJ iJ_L__ _ I rt (Jjl__w L^jl (_jJj— — 1 ^ ^ '" ^ — _jLl^J jJlj 

, 4__L_t_L I 1 (j"l ' ^** A 4j jj__v J— - 1 

£_ljJ1 cy^s L j ijj 4J-jM_xll ^J__ i*,^ 1U'il l_iI j i^LjJI (jl ^ lr 

jl - 4jijn Jl l__ji _j_V_— n__, Jjtll ^cJLJI — jl jt^.jll lJJj JLLoij ^.jLjj—JI 

_J_gj jl (j_-*Jl (j- —jLj -j--1jJI I ^l <i^j _jL_r (jill - -____j____U1 4_j_Lj_1_>J1 


.>> al "j »j » »1 Wi-^T jl i 3 . a j ' ^ j j c j "r ' ■»■* i ii ^ oL__Lc -jLj i*-~LjJI 

j3J___Jl j>j|jiii _-3 i. m ■« ^ _Ub _-J, <L_t-L*J1 (j^JtJ ^Ll-Jj^I .4_Ji-(_ 

J____*_M t _____-_L_Jl <j_> jl_JI 4__i___ajj ^ i-m (jVI -c-j_l_I __>— Jl t_jjoL_^J1 

.J„->Jl __£___,! 

^_±j_> _)L£> (j-J (4jjj_L_s 4jj L__o J-*-J 4_lL___J j j ■ ■• ' _J_Jl JJ lo*j 1 1 IjJ-J 

_____ "j-kjj ___i_t j__ -JL_. *£jj-9j <Jj->- o- 1 j ^ 1 ■ _ (jl (IV 0 < — a^L__»-JLl 

L_UT ^ps, ._lj__- _>c j .i i n _i (*__j (i______JI __J| L___ j__j_ 4_>.j_-J _5_iL__Jl 

j__»_) ,jt Lljj___ jj-jj j_-j 'L^jli L-il j i>.LjJI J_-l_ L4J j ^-l V 5juj_». 
Jj t j__)ljJI _j__. ( JL___a___*_?1 (J_ljj_xj (j__ _)_>^- ^J-*-jt j*jj i^iM t_*>j__l lj__ 

______ JJl-j-"11 1 JL-> -J__a___f __J_J .£_tljJI ^ Ij__y " m o 1jL_>_)1 ^H^JJ a_| 

-L__jL>. J---J 4_Cj__tJ_/s I j - ■■ -* ■ cLjj j Atl _jj_>-j La (jL__j___ . L_l Lj___ L I 

t ^oj_lj_-JI *L)_L_.j 4__ujL__-_J relativistic 4-j ; ,„'A\ 4jj-___l!Ij .3 j j ..i'JI 
I 4 ir ^.1 ~ . n*ifl _^jU"i nii (jJ 4jjj___J1 __)Lj___sLjJ1 *Lj_l\ Lk*-^ (j- 41 u^yj 

_JjJ1 -_-.--; «II l_LgJ 1j_L^in"i jJuj 4_lJI *(__-_! _• .-__ij__J( _jrj-)lj_3 -L_.Ll_o _______ 

4_l_c 1j__ Lj..i^i e -_L___-)i _j jJI * (____i__JI i-j^j _>_j 4J___ *m *i"11 

.(jjjjJI _ ^*j -j 

4_jjj___J1 1 "j . - f C_ L_l_i__L__) j_A Jj „1,1 L__JJ__- £j_L_sj_ja jj^_ *— 3j__u 
i4____. oL_____a_a_i jl 4.__i_)_ Jj n-L_3 J_ijL_v.f _-_i £j_SjJ1 |*J_>-J L_l_J .<>_-__ 

,3j___jL_I1 L_.j__I__j__ _j^i I I (t1j_C.V V '"l ^jJLLaJI c j_-_ Li-J (J_*_J jl 

JL->- i_jj___ ____jj__s (___ 4jjL-L3j jL jj (j iij, 1 i*11_j J~ o *i.i i_3j__j L<j _*j_i_AJ 

Lft _____! LaL«_ LSj.***! a i4_a_sL__JI fj jJI l-1 j __ 3j_>1 j 4_>J, jj_ (j_a __J*_ t | 

. 1 j,i nL-u Ij L_j__jj*. 4j |jj 

- \AiA) G. Freg^ ^-.--^j--- ujjJJj-c ^ _____ _-Jjf jJL__. (j__-jJ 

(_-.- (jUlJLl ^L-us-lj c-l__jJ -L^_>JI (jjL-a-a Jju _5_JI (j-_____J1 jA (\ *\Y0 

(jjJlil cjLL^ ^ ijj j-3 *:L__yi (jj} 4_>.L>JL_) jj« ,\, 11 (j_ij . Ij__ Lj_l-_-_ 
lj_*_j -jL-__tLjJI Cr --L_j %1\ 4j_i___-i (-U^l L_t_ L-jlIc (j___c j^-t-L-JI 
S_LjJJ 5_ajl ~U1 _)_« jj_a _JL__ (jl__ - 1 • ■ t- . j-L-^1 __Jj Lo_l_j L^_t__jj 


(pJul^SJI'S,ninls 


jjj.{j i '*J _j-_L_-l (j_« _J-iJl -JJ-l _-jjL>- jjj» i _Uj-3e-jJl _f j"t i ii c 4^jj__i_JI 

<JT 3-* ( L , j ^ _>- J-_-*j l£--1 (-H? -H. * jXJ I ) __-j-^__-_-JI oljL^jL (»>-J1 

• L-Oj) ^ _() t"i ' *, L 
___i jj__jL_j 4-__jj--1 j-o J__! J-J-II 3j_j-__j CjLaLg ,u^\ <___.-. <i&j-S\ < 
l_i_T lj| i(jJo ' 1 1 jjC La I ' j ■*"■ Jj--J jl __---_-_ i l___b £-«J - J <l ~v jl dj l <J-T J-J-i-J 

I t V ^J-iJ 3j-j0 jUiU 4_3».|jJ r ** j , „ T j (<J_JL>J| <~>1 Ji!^i|jj \\ d r,~i>\ ', A ^jj |.;f.jj 

JjJ-»-" -_jH 3j-ilLj-a (JjoLilll --1 ' --*' _J Lli_-J . ^l-jIjSJI vLj\_i<J (*-_-"! 4JjL--_-- 
--jj_-_*- 4 ii-- Jl — <-C | j_c CjLc^K J-__aJ (_-<--- i__,jj__-_3 (4-tJj_aJ 4j_--_aJI JLt_C^I 

.()AM - U\o) G. Boole Jj_, 

J-t ; '" im I i j " ij jl ^-!>_=-.l j_si JLa-lj) ( j_*i ~ -J ___J Jj-J _____ij_jJ1 jL-s-J Vi J_-*J 

ii1^_>-V i Lj-it CT. Jj-*J _--_II jLclj-UI 4jLl-C__-> -_Cj_iJ_-__4 -_A i4_iL)-C 4jj-j4J 

3jL_L«J,l 4j____j_jJI oj___-I [__*Jl_>-I .4-_~-j i.ojj 4_J] - Ui _lj ~U '1 I oLLi-j-JI 
(j£» ^___t_ SjL-_uV1 ^iri i ( L_a c-j -*-*j - ^j-ajl m ->- c__jj___j (j_a "_' Jo «jLi _j i aj 
(j_a *_"_ij iJL-ll Jj i i n _yl tr. . I _ - A 'i ( _^___L_____>J[j ^"i ■L~~ ___J1 0__c.j_i__*jjJLl 
jjt ^j* iij d-jl_S : I <i"cv. 4-l_3|j j j^ i_jL_J_I -■ I i *-~ ■ "1 > ((j_*_-.|o -L-____J1 -J-JjJU 
(_j__aJ fJ J— C-J-.I djjJ _j__-_- ^(____J jL-T 1-)| L-a JJ--J j? l— *j|j -^W" i-j ? jjl 

j^JJl -_t|j pL_j_l_j"_J1 ^<JL_. (jj-o *lj_o-=_Jl ^Ljjii^l JS jL-j ^ ^j-oj '(jjJJI ^j-*---! 

_V9 J-__-J-1 (4 --—- I I <jjL__L_a j' i^ij <t t "11 (jl JjJ _5j-j Li ^J .j-a— ■ J _'- I l 

tJJ __t-JI __J-_ ,4_-Li_3_i ____>L___-jj^-*3 t- _.lU"i (_5_JI comprehension jjj^»" tl 
jiCjjj JJjl-c. . jj_)L_Jl ^a^J M 4__o!lj tj_/ mjJI j_jji_>J H 4___UI jsj-^-j ^ysjHki 

jj Jj — -JL H(jj_jL_l j__ i ___jJ1 JS» J_l__i _____i_j__j 4 .i t'n <>> j_jj__-j j--. j__l__-___JI 

.M SulAll (> a in.y ,.! H 4__L_J1 

jL__l (_5_-Jljj i«j» (__-_L__UI (J__-i1j-Lt L$j>-jj3 LL-.J iuj Ij^aj Lb_ijT Jjj _^_aji-ij 
j_* B 4____3 __JL__ jLS lj| ( JLUI Jjj-_- t-L- .L-jj-J-» J—-l_-_ -■ A «i^jj 4_J1 
j. « iLII cjljjj i_jLVI 4_i_3 (jL_j i J__JL_s ujL^I j_<* F 4___ij jj-_-f j<_ti>j-- _>_iLt 

j-___tLc-JI 4j_3 (_rJJ>j) iF»B _, a t- iil i_ij_-__J1 Jx_-L_tj __j____c. L^_lII j-ajJ Jj---J_ , l 
*^ U '■ t I Jj.Ij^ Jjj l-3j_-J 4_oL«-- 4___J-li-Jj} . F J B _)*"'*"■* tl L-_> _____ -J_j'i o.JI 

jjjj-L jj_i__i ^__-j--i (_v-iL-f jt -_j_jl jl . -_»_>JI j-Aj-j 4_J) jL_-j __;jJI («ji)i 
__aL_-_j_>L)) Jjh^ 1 jj.ik F+B I i j i.^j Bj F _> " "i-J I jL_>JI ^*, j_J 4__s 


ijjJ__Jl -jLuCtljjJI 


___JI «jL jl -j~,n_l 5t_l f _s__. _______ ,_■____ t(jb _, " U ; 11 -_<_>JI 3l_I jt Jj-_- 

I — ^-1__.-Jl LJ} (Jj_i £-_--j j-a j__i _<J i n I — *_-^t — _ j iLjij ,_JI j ji 1____-» jj_l_*_ 

^* 1 Jevons jjjnj> 

tLj-- L_j, t ,„1 4__>-La- 4 j jlrJ Jjj L$j JL_ ^j-M ĕjSLs _jLl_j 

4___.L___ oLJ-Ja __J1 "__>.L_-J1 ___j _ l .L_a_i-_$]l .-. 1 U _ f I j:Ct . jjU ;( l 
_;j__»_ V _--J1) • __-jL_J1 iiiJI ___> __L__JI «jia us-i^*} - universal sets 
^ l5 j__-_1 3JUJI <» (0) j______JL J__, U^l >j_jj (;______. ^i ___, 

jjLt» - 3L___a 3 j £_-__. LU-__j <lJI jj_i_ ^jjt universe ^L-JI 

L__Lu - L±_T 4_JI jLULI «Denkbereich 4_JU_L j! discourse JLlLI 

j*j t" , nj IJ-A ^jJjjJl j-_ _J__t__ L_l _>__J_I_.1 - JL-4J ^j _.it1 1 j_4 ~f J l>lj- 

. t L___lj JL=-jJ1 j^a j__*.jj_J,1 ___, _j| t Lj j_a__- j_-_«-jj_J1 _ .i <u -__L_^1 

ot_«jjJt j! ^ljj-M j_~ ^jJ _;1 j_J tjJjj-1 jLj__.1 LiSUj o_J_i juuj 

___«_jj i J_— 1j t~_3j ___ ____•- jj _J_-Jj ,(_;___— I JT_j JL ^4____ _jJljj__u 

■ (. t ji ij _v— J J-g--- J-—3 -- i "J I __- _j_»-j_a ___ L_5i) ju >-Ij c__j ___ ~rljjf 

t ^ . ^l A_ j _ ',j« 1 1 4__JI 4_l_j jL_ ^aj (j^J t4-3S_a-_ JL_-a ^J1_j_- 4j^L <j___ 
£(_-__. _;l Jj_i ■ JJL-e- jl _)U i t.t <. ,1 U" i j j . 4Jl__ JS* ___ 1 Jl>- 4 n\"i ~r o jj______ 

I JsgJ Jjj J--P - _ l -I . »TI " j t -w jj, 1 ^iilt ji ,jj____Jl JLlLI (<JL_. ^jJ ij_-^ 

.1 >jJL «(ULJI,, 
o' Jj^ iio^- * ^ '^j^ -jL__ jjj_- _-. negation ^--itl t____)j j-L^ t j^jj 

Jj j r n ___- . 4_J_»_a _____ __t) __q " n 5 *,j ,t_a j___L__ jLi jjj__J ___. L« 4_j____ 

J__| jj__) J_lj n mi _)l_3 IL> _L_J1 J_" 4___ ___ 1 "iLL-Jl "___J1 __K 1_1 JLJI 

4 ; ^ inia jJLil jL__iJ JS^ j_a 4jj_J.1 B 4_L_)I jj— Jj i4_L_JI o j__ j___l_L_ 

Jogical sum ____ill ^_*JI J__L_>i ,__! J_>_ jruj^i dr--i tL_--t _jL__t ___ _j_J,l __JI (*) 
i- >r _i _____ ____!__►, ^ j__ j-_sJI tlj-s-l _V <disjunctive set 3_A____1 5___II L__j| ^^^—-j 

Jjjj - ijn—i-i «-oj >■ ijl _, r . nji (ijijS 4__s _j L___ I t _-- jii jjJI (_L_ i _)C_c j a 7 . 11 _g 1 1 ,i 1 1 

J-___JI ,-Jj ^jjtt ^ji . ijj^ VI __J1 f L__c.l ___ ajj J Jt"i a JS sLiLci J__j _U ■ L_^____ f J_j 3jL— I 

L_l(either ..or } « _ji Jj-_JL, __ _jj_l ,± j__=_-L L_-___- -I jil _jL___1 _^ ^-^jjl 

Jtrt nll LL-j-^-l ^j-^—uj .(07) ■ jti. ffL"j'Li *__. j, . j _;jJI ( + ) j_>>JLi «LJI J—aj-J^ ___^___J1 J___l 
(Li__" ^ ^^I-il |_f_JI yO> JkJj>__jj. _l_JJ ■ (_I_J_— Jl j_l_. jj-l ■ j"n.i*- I _;_--l J , -a JI _LL o_ ___ ,__Ij__J1 

(_->__ . _ :__- j) Jw j__- tlg^l _JJ ^ , ,„;IL. Jjj-t- ^lj-^l U*.i (.UJI , ((J __JUJ1 jJaiU,, 

. [_>L^>lt.l] (1 "\V- .J^jlUJI ,_jJj_Vl 4j_£_. i^jjjJI _J_JI1 _>-__! lf -D__l 
. [o Ua-j-UJ 5jj-_-_JI 4__J1 Luajl _____ -D jJ (+*) 



-.^M II _ A ■■■ I — 


L_oL__a 4j__ _ (j_. __Ju jj «~ ii_>J__-l ■ t- [j " - - » 4ji>i "II _j1 J_>_ (j- Ij ' 1 -■''-H 
(rtj n i"it (j_uJ __tj____i») 4-j_____ll £> J__ ^yjuj . B 4 \ a\\ __J) _, 1 "■ 'J ' ^** _■ "■ ■ ■■ (jl 
(B (__JI <\ *i il V (___J1j (1 j-o) j___>L_- ^-Jj^. 4j£__>J,l B' 4-j-_J1 ^J_aj (_£jl___J 

B'4 * Jjj j—o^jj tB' 4_j__)! __Jt _, ^ "i i j J_t j " i . ji _>_. — ^L____J 1_-aj 

. 1 - B >_JL 

_£_!__ ^_Lj ___al_L» ljLl_*. L_JJ- (Jj-jj --jLcl 4_=t___>jJ,t 5 U il.l "_Jj_(jJ1 
4____l___ J_c.Ij__j ^j_____a (— i+ i* i0 i I ) jj_-jJ1 Jj-I) ijjjj--*. | SjL-LJU . '-jL-J 
(j ^ ,~,Jl) (j4____l >^j_>-jJL - LjJ 4__jli_jo CTi i njj L^J-CJj ij_j_>Jt JLcl j_3 JjLoj 

j___- ^) J_C __J) i^JL t+) B'F = F *B -jj__jj LbjJ __£_> .(oLVI) 3 
J_;) F»F = F 1 __jj LbjJ _j-J .(-1j_____ (___>_) ___jjl _>_--»Jl (j-_ (jL___1 (__-4__ 

L^ioJilj _ 1 Ju*> _3____l J J^J 4_1j5_JI JLcIjJJI Jjj __--_) '(_T--t _r* _r-t 5 Ijwal 

(C.S. Pieree _>-j--u jJjl *.•_ A. De Morgan (jL_.jj._3 __;_. _JJ_ ___u 

Jj~" . » 1.1 JL^ 3___J l____1. Lu i_=J____1 _>_. V L_ J_ ^ ^j-JI 

.l_ij__L>J^ i_. -Jf, tj tLj-J-JI _j i .ij j_ a (j_J 
_;^L_« ~-_Lj ~-_- I j ts>\ ~_g__J (jjjJI _jl-ii <il 1 _, .i.jijjl ^-l_._ll _JJ_ Juu _-~tj 

J__JL _ijj_»_3) logical implication ______L1 ^jjJJl _J _ji .x~TI __*_ :4__j . a 

_____ t__ b (jj-i-t 2 j ■• ^ a La 4j____a (j_M___j ijjj _9--j (_-- '(lts^Ijj-I --— ■ 

(jSLy ib a___L__lJ . jl_LlXI B 2___JI ^ "_______« a L__L_JJ 3 jl_LX1 A 4i__1 

. A-B - A «4j_L_il)) oj^u=, ___ Lp.^ Ui^l _JJ_ 4jL__ 

4jj___iJ) J) UiU jj-j (JJJJ lLjLjjjI ii Lj (j_a Jj^j JL__.) I m i^ a ijo_1? J___xjj 

- 4_L_J1 _jj_- 4 j n-il__U Jjj ' * j LaL_i_ «__L1 (j--u V J-ij . _jL __J1 

J__I_I _jT _f} . 4_Lj__ J_J_ Ln__ * jj--jJ1 J_-_l_-L) ' Jj ■_!___ (Jjj l__j__Jj 

LLi___Jl (j_a ^j_._jc_a _;l i"_j__--j_- L- 4_1_ U_1_ L-i tU~j _JJ_ _j_a fL_.jJI (_-__ 

. jmi -sj__ (jj__ ^jiit 3jj___m 

JS^ Jlj — j__ *.| (j^_<iJ J_t :j__ £__j— - — a JlJ — l_ i___jJl (j---J I — __Lj Lajjj 
(j-jLuI jj_ Jtj__Jl (___■ (j__ ljL_s_jVLj _jJ1 ^(jL__s (_JJ - Ll , .. . i _jLj___L_jJI 
Principia Mathematica__j^U_jjL4 1 j /Ctjj -jLi^ _j_a jj^ j f\\ _jj __-»JI 

_J l-jjlj ji __ j>__>Jl .4jj jJI _JI jj^s>ll ^—.kjll (j— ■ Jj-_— » _A.*L_ L ^^j.1 L_b t*) 
3_iLl__ s f lj_) ,____ _j T j-j >L_ 4_iiu>Lll _3jj_»JI (__j ^J-t ULlUji j__ LlojL. j_J<s . ai' - . . .1 
.[_Ui.j_LIJ o__ijJI _JI jL_jJI jj-, _jL_. _zt_ii 


j», i Vi mij jjt Bourbaki (^Ljjj J <.Vq ol^-Li^ j^*^. J-^j -^*^ JL _-_l_'._i d- UJ j- 

J--4J 1 i. gjt . Lj-L IjJ-l (j)U i n lt (jU-»Jj iCjLj irtLjJJ (J^LujL^ oL___JI <Lj____ 
Jj a-Tr i i.J Ujjj) iJl_u 4__*____.iyt 3__jLvVI j— J-Lp_j pJ ^ > i> iMI -L_j|__JI 

__ ___!($ j$tjJI 

iij-->Jl LjLojjs _j <____ i LLa_j ' — aL_T j_i_. (jUil.l _>__ _L_>_r_t _;aJI _Lii-.ll 

iSjwt-jLtll oLi_bLjjJI <« j jU <Jj-_ 3j___ »1 U_~.l __-_ J~"i"nj 'J-=^T _.---- __3 jjjj 
jj_<-jJL (j_>L>JI ^JaJI lj__ i ',i m-1 i _-_~-J . L___ 4-_jj U L"Uj} 4_jj__Jl Lg-ajj i-u 

. jjjajJL IJuj i_9 j__ i_j_j^L«J|j 

excluded ^s-aj-ll c-JL_Jl jj £_i__Ul Ja-n.yi 1___l__ ______ _,,ij a *.__!_ JS" 

L_^J j_~. jj _)tjj_A_ q ulj-^j -__L_ <j1 j_JI aj^___ ^.iji ___ middle 

<t___j j| 

L 4 JU _-f _-_-- .(jiy^L L_ i> J = _ a V L__JI l__* _j_C l_l - -lj__>. "i___j .Ujjj 

Principia», 4_uj->LII aj_!L i ( oLl__LijJ1 j_j-__i„ 4-*__i _jI___ji ij___ _______ ._<s_Jjj j_-jji_,i(*) 

j_j__ji". ;<_____ (a -_/_JL ijj-j-w j_uj 0j j___i _;_JI l_.___ji _>_ n -._■ (__j ...Mathematica 

I j-_j ,\Vt ^Lc jjL- _jjl-_i!Li4 ciIjmiij _li. Ju_ Princip.es of Mathematic «--U^LyJl 

_JI -_jL-j__.LjJ1 jj __^Jj-__ _,n n, Inll __L__-Vl Jw-~J S-~-s->- --<-*j- ^JJ-- 1 ' <_J! c-r-jj lS-- 3 ' 
i__Sj-j J-l_j o__,J_>_! ,jj-ui_JI (jja t___i 4_j_ 3JjL_B_<i J--J <4_j-. j J i ii 1 1 J (JJj-I—J! _L_ - J^J i _)t*nU 

iLa.j , \ ^Uj 1\) ■ ____ <*jIj__u jj___ _;_JI j __JJII 4J1 jLil _;_JI « _Lu__jjL_ L iCi^» _3 j^jjIj 

.^Jj-ii^ JajJI _h« J-4-tj J-__-i -_jL_-UI JjuJI (jj-J 4_jf __r_J-4_J '__-jSj J_J_1 
.Jj|j_Jlj _-_-lj _jL_V' (jr- 1 -tL-JJ-' ^ i->l_J ' ."jljj J--J 1"J-^J « -L__JLjuj_a I j j^ijjh i_lL__i (___ 

(4J .LAj-jjiL: <__JJ — _-JI _jL< M _L_. ! j___ JoL_JL-___vl _j^« _;_>_* jJl __jJJJ_lJI 4-i_j_,1jJ L K rtJ 4 l_g_Laj 

L^__- L^,i _j_oi ijt-ill _____-! U_j :;jjJ1 a-jaL^i! (^^.-L-a-lIl JjLntl |j__j .Uj__L a_at_JI __L___L_jJ| 
"s? 1 ;____ V U j-_L a_-i_-LijJ! (ji L__;jj__ j.-lj ,jj-<s___- ^i jjj- <_-jL_ 3_iU-_ LL_:_. t| j'.i;U J_ji 

V] '" 1 1 Uj-t-U 4____l -U-sLjJI __L<-J_V4j + tLlj__a _jLs_L__ f*J-_ __— ' I ^_JJ)j-_ — II ^-LnJI (3^———*'^ 
-__i-__lt ".Jj lJJ-^I LT* 'CjJ-J' •— > l _ _U (*J__I J__-L_. l_>I J i^-KJ l_jj| .J^J", i_J_ J_cl_j_! 

-.LLUjl V! Jla- _ Ls-*_ -_lLl_u L^ij .L^J-j-J ( >j J __. jlj ^jjSJI J^i _! J-j-r o.ij -_il jJ ,i___Jl 
.4^jjj_<- J__lj-_J L-jjj i_jj_L« «iaIu (jr_j SjjJ*. 

[jS-a_j I j-t, . L-Loj "jjj_<-- _jL_____L_jJ| ji j^Uj ujL-SJI Ijl_- rji ^ _ 1 LLjJI 4 _, niHL __Ji JS -__i/lj 
^JLc 4lml,,i t £_ > __j____l jj-_JI ,*_-! 4_i___- ([ ___IjJJl LjjjJa (j-Uj ;__s 1 j__ J_^ Jj <- - >< i" i ___-Jt fj>.jJI 

. [_jL_».j_J1] UOjU Lsj "\ ^yo <Y j inmjj .-Jj-UI 

IjL-J^i (_rU J-lL_illl _--_JJ ^(jUUI _J__.L-J1 ^._t- jjjL- 4-___i JA l__Uj.J-1 jl.lMint ji l_9 I Jllji (**) 

SjLj-JI i_i)j_^j-(i Vj i) <)jLj-JI J--~ . L_-_ _j l . al-yj _ _;_;_■ i ^lr ^jii _jl.ij__-u_jit_a___.ji _w;J__ __S i jlmU j 

. L-w. j_j;ij l-1-i.jjJi jr-5u_ti jrt. _-»j _j < i 3----. ji i jj-= w (___ y_Ji ( i ji l) 


|_jj| jSj| *-«■ ...I- 


Ol>-"_) -*_- J. l (j-^- iJuC ' ^ ' "J^ t-_t- ^ - **"! J>^'__ j ii ' nll jl j-a _" ""r" II >* 
.(_*_- LiJI j___l___L>JI <_Ijjl_S_J_i Jj-*, ■ ' tn rt 'A U __ mrt*i _j_yL_u<_j SljLa _j^L_Uj tjlj-*J 
t I JUJU li *1? _-J~*J} • lj->-- 1 I l_Sjj_uJ (1<0) JLj-JjJIj j ats^\ | ^.iUtL* 

i Inti^ (j_)--l Oii-^J L>b O^J-^ 4-JJ-.L-- lJij^jjJ i t-i **• H jj-tilLgjCl L_jj _j_*l J_ZJ Lt£-__ 

. jj__jj| J_? "-lJj-J (jij A^>j 

(jlj . (j-*>J J '"j^) WjJ -1 ----"- 1 "J-* 1 4 ' -_>t J-**J ' " Jj j ' ii _-L. (jlaj "i n ) 1 

j rt nntlj Jj__.ljJI Jjjj «LjJjV! jjj-ijJI (jjjjeJ C-^Cj" i n" 3jJil J <J 1 JuJ_>U LjjjjiLs- 

^Cu . L^i* jLijjt (jjjjti j\ bits <^L_jj ^L ~l_jjjjl_,1 "__jjL__JI j-L-j-M _£i*) 

(_-9j_- {jyi (-Jj-g-J? Jl^->- 4 U i n Ijj lj 0 ^jjj-ajJI _yi J_L L_L_L)j_i_a -J_*1 Jo_ojj 

<_JJ__jL>J1 Sj^lj l m *. Mj . (j"_L_-U____<l _J_j_4J__ J__g__»J1 _. L _ ?C . *ij < " I J. I ( JJJ-J-ujjljJ 

5J| __U ju <_jj-i_iL>J1 _JJ>^d3 't_>- , - a (j^j-_J -#-_« J-i ^ jJcT-lu.; 3-_^j______j i__lj__-j (__)} 

. I Jl_>- _J_AJ-T UJJ^-j L^JJ* ~ 2jj_t_-_>a 3j_l1__ Sj__- L#J _>_iJJL___4 

lL__L_) (Jjo-l (2_-l_ijjs) jj-°J ^Lb (ji-lJ 1 '0 _/i_jJj _M (jJj-» jJL ^JLJL 

(jjj_-jj (3jj_5_3L_ ' j> '*~> j ^L---JI ___-~^L___J1 (jjj-^j-JI ~uL_L_- (3_j-^ _>-- 

: J__- . JL___ljJ1j j__L___J| _^___3jJI (j__ -_jj£J.1 _llj__._'l SLiilm 5 y _ " i M 

4jjJ_ £_>____ J_C ._j_U __J' (1000,111, 1,0, 110, 101, 100, 11, 10) 
Luj___L_. (___s I g 'jjj-j (jJ-w-il j-L-j>U (jJSJI ^jji-UI u3^_ -dJaiij !____-« 

(j-_ j 1 ■ j (jl (jjj_o jjl (jjjL__ 4 t-i 1 "IjJ i i 'X ^ .ojjJlj 1 j fls I Ti a ((____! i"t1j 
CjI il n r *1j-JJ-1 tj->lj-5j3 ^~ ] 1 J-j-jj_J t jl Ji c,f ^jLlir :jL__3_ , l (j_a 4lj*C mm 

■ 1 ____—• j^ (4_uL____j _L___L= __4 
jijjJ-- (J_s L^j-4 (__-ti_ (jl/ ~L_4__)L_. lj 0 ^jw 1 "*j H <_i)j______ __uL_i lil (____>. j 

.4__jjjJI _4___>L__j __JJ (j__<_L_j .l_jjj__jL>JI (J____lj i____u_ (jLa k__1 j iXLjJI 
t(j_u i1" -_J3 (j-ujj)"i 1 11 o (____. l__Uj__LjjJI ____l_Ll_ t 1 1 nLill (j_, (jj^j 1 11 ___j__J1 |_i^J 

i-j ir £___-_-} _jl L_- J -J L__- 1 j ^ ■ -j j____*1j (Llju-IjJ (__. l_4_- t <j n 1^1 J Lq_---_--l 

^ 1 -- 0 - >-.• *j j l. -__j *(_--J- J^ ((__ij__^L_«_J 4 j uiiTL) Jj3-*1 jj t*i 1 1 1 (_--5 .(jL__.yi 

; L-L~. _j->J.1 j j<ii' II Ijl_v -_j___Li_ 3_i_J1 <,J__ J__a .(j__JjjVl (jjj-ajJI "J^Ju 
3jj_J__ J__- _-l1j J 1 11 ii*i _j_- __JL__ <_3- J Uj L jjjj Jj>_NJ 3jUj intl I^J_-Ijj__ 

______ jj-I^Jij j_i__ji ___. jt-L-Ji ,----Ji jj-I (.U_- ^.--j j_»i binary digit^,.---! ^jji {*) 

.[j__a.j_.IJ ^LiJI ___. jJJ ^j_A_ r -.yi JjL-JLI _j_- -_J j_=__L~ S-cJST « bit _i_jj» J1j 


_jj£j-_JI O UibLjJI 


4 i} _ i e> 1 i,-V) Lt) jL__j___ _L___iU 4. .111 __L_> Jjj- ",_";>--f S)— <J-~ _J— -ji^j^ 
1 ~ . — » ^ j^J» j '^ UL_>J (_JJL___J l_3j_lu L_jL-> jCJ 0-^? * (jj^ 4 I i rijlL 

,4j_i__. __i_j i_£jl__Jljj. ( -JJ-J ijr^ j$l '«j-- -I _j^ ytlj 

jj L_,I _l ._-J3__-L___ -_l___L_-^I ^Li^JI -^kj ^A^ uj)<j ...JjSJI L__j_a 

I j~t-l , „j ^r^a ^c,j_J| — l—gj^/ i J_JJ L_j___l_sj ^__jJ 1 ( j U t I I j j l_j1j___v ~ 1 

4jLil] 4j lrlj_>- Jlj- -' i^J-M -jL_J Lgjt jt ,I_JJ-L_'_>JI JjLij_4 *ljj — _-)J_i_L__JI 
La I * J <~n J-__J __}___ -M j - '"II CjtjJ (iL__-JI _____ (jl . t gl_-i"i'' (rt i^>J <j| _-_-=- 

_ ■ ■■■'I I 1 jjLL) _l ____ l^j __,'«" _* Ij '<1 -- Sj_~9 j)f i Ld_>_ ljj-__ - LuJJ -u__l!L 
__L_ ji <__--j .«-____., -___■ d__-L__ ; __1_J_JI __>!___- ^ai V __i)l _J _?l ^J 

_;l (jjj_ _bji_-_JI t j ^l«"i jt tj_t __j-«_o ij__Ul J__lj__ _J_I x__jj Jj o r t ijgj " nr a 

jl v*_ J 1 ^~VL» ,__.__)*,>_ c.- __ 5! J__-«_ _Ji jl lL ___il j-JJ -jLil 

,-^___J formal language* 4jj^__JI ___UI Lbj__L_ -___ 

Sj___.j l_)L_4_3 . _______"___ IjJ- Sj__*ljJI __l JL__J jja 3j__-,j JfT i_£.jjp (__jj___ 

Cj1_-^__JI B_L_— j L__-_-itj i__L___t 3j__-j3j i__L__aJI r I 1 ■ "1 3 j__- j j ij_±_>l__JI 

___i_L LujlI Lo j-U ' L_i_j| ujj-s-t --jIjls-j} _JL__ --^5- jlsj , LL____JI 3j__-jjj 

_____ «j ___Li»J1rt 3___-J _gj) ~ t--i ,_5jj___JI ^-4-Ll — _j_l_-jjJ jJ-_ JJ lA—ojjJ) L- 

' **jj ' "jj t Jl_-1jj j_____ (j-La__ijJl i_J_j ii jj3 (_rjl ijjjjjjl jja 4__j1_) d_C 5- ^ ~~ *> 
j 1 ' '- i__j3___ .^Jl... C, b, a :_j_j_i___ __j_>-_» 11 I ii jj Lo ___» L4JJ j-^>j-j 
_jj_L>J,l "__dl "u.^ 1 u_J d__^j_l_ij |j_aj CjLIAJI cLa-___J 4___>L_>_ I Sj-Jlj-tt 3j__j 

jL_*_- La-T] E <__j_>JLj L^jJJ j_-jj _,_Jl *L__II ____> «j-_oL_»Jl)) 3j__j ___ 
jSLw (*1 (__L___JI __J1 j-aj_J [Jl^iL_J1 =j Sj j.<1t -__j-j_>Jt j>,iVi,n'i __sj__ 

p ' I - ~ t I jd.l V"r .,.i |___Jj_jJ ((Jj^ j_JjOj_J I * ' 1— ] 4__aLlSj 4jL_) L— >jLl_L__l 

_U_-tj__JL -jl—j-i-l _(Jj--- jJ- _"l 1 4 j 1 n r 4_2ljj U j _~jL___J1 4_jj-__j __)jj___L>JI 

. LjJjjIjGjj ditl _J,t j>«jJ1 JjjL-J 4-aj>L3l 

_)__ ii-ujj_ -jajj^j^-j ^J-i-J J_l-JI l_L* ___ OJjl j]l "UiU j-f__-l J_j a > 4j_1_' J— — I 5 - 1 1 L— . i (*) 
il_^_lj JL- __3 3jrJ j-' .S-Uj-l ji -_j-_li-»_l J 1" l"i V j>->" 0' -"-^^L^ (ji_ I 1. J r-J-^JJ 

r4— -L iS-jj_UI 'i^^-uill -SJ^-S-L 4-l_l1 jjjl . — - -J -■-■j" II (___ _U_- 4jj^l_-»_yi 4jL__)1 CjLjl Jj-- 

_jl j_ _jl _*--ij Cil-' j-J-JLi_j .5 J _ i ____l ^aj^^j-Jb i___J1 j-cjL-c __!] j-^jj rCapital J_oj__1 __.jy_-l 

. . . ? L_u j_- i ^jjj ^L" _a1 .. . 0 '. 4 .__ j4_ijJL eL__. _ I _-i|5 ■_- ri_j . 1 jj^jJL _)i__JI 
j_oj _;! _J_ _JJ__ jjl rj__»-l_ 1 i_-_J SL^LojI — 1 r 1' . 1 J3_ jjl _)l J— >J i__JJJLI «UL_ La JjL-j L3>--l *J_a 

• [ _) L _»-J_— 1] ^*J| jlio - I M M l 


4 ?t 7t -_J1 __£) _j__j (E j_a 4_u_j_aJI _jL__JI (:Lj _t_ 4_Jl_J1 3jJ__-Jl J "i <i Ti 
_JjL_uj I ■*> *j ' j ' * 1 1 2_j_,L_^| d _ f ^ _ tl ['it^i Atl Vjl 4_<iJ . Ij_ ►. 4__u___j «L_»-j_« 

__)J IjJ-L* ijVlj .<H-jL__JI pLo__-f)> __►_""! jl __<_■ <(J__«__L_J1>) Sj-ilj _jljji_ft_0 j*C__U_ 

t «*______> ^_ _ <* 1, 1 Jjl*j Juu ^J 4_uL_J1 c. j____-*J1>> jL_ iOj_|__j _j_*1 jJI 3_L>.j jl 

nj^jjj-sljjJI I q j -i L*_" singletons «S-^-LL- j___L__» <■->! j*_l ^-^Ja 
j__ jj_i_il L_>j_____ 4___ Jm«j_J <JL_U Jj-j--j _r--{a} 3jj---1 h-^j 
jjS-o (___JI ij_.j_Jl cjUuJI J_J { a.b} »1 a mT ____. J____j t 4____ JljiLLj . a 
ij___L_j| 3_u^_i 5 j fj a tt oL__i! j«_ t(j_j _*■*) ^ _ ' a ">__ -IjJI 

j-sj . L^jlj E 4___il L^j_ Lu tE j-a 4_i£.j__J1 CjL__1| -^j o-y. _^ i ■ ■"' _-*->■ ( l-lSutj 
4__aJI y\ <-— L L_J t 4___J1 jj£j : i_J_t_JI - 1 " ■ "I ___i^i j^J La-t_l £_t3J jl J-___V! 

• (Ji^ J>_ J ' s ,>-> _?— 0 j-^J-^J - L&JI j-JjJ^ ij___ L__JI j_s 4_JL>JI 
___}) (____ 't- n '« )j__j -_*JjI _>£*>_— _J p j - ' ' a i<__L-*lL_JI 3j-_lj 3___j ___ Ldl 

j-L^jj __>___ jl j__)L_c j-u 4_j_jj i_jl_*J__ J_aj ___ts j i""~~ t_ i£ (-"J,^ —s 
"_L<U-_"< <__JI _-_w_J - t__IJ _-n"'"j :4jJ_1 CjLsiSJL _jL_*jl_J1 s-jjs j__ jj i i'tl 

jT jrt__J a _ A t____ J__U J^u- _____ .(-Jij-1! t-lc i^ i_*____ jja 

____a «^_)j)> j! L-Jj_-.L>J1 _^jtn" ' "j -A 4___J1 jjjj ^r-utlj a j'> < «I I jt j i f-* _ 1 l 
4__J1 j___L__. j.q __) L>.jJ__a a j_____JI jl_? |jl La 4 — • m j1_j__-L 4_u___JI i>_Li_ 

j-ij-te-j ^j)__jJ j mj^- i-j__»._>JI , L>-_j i__j 1 1__ i__J_tS" j_«V| j_i (_t , A _L_wJJ 
;J_ibj A t_.-.<j ,., 4_La Vj_) <«LI m nlli> Sj__-j ___ a e A jj-<jJI j-jL- 
liil i B A ">j^j__fl i>j_4 _J_ . ' '"'<"'j 1 A 4___!| __s _ * 1 < a B 4_L_JI jl Jj_ _ 
jT i_jj_-- L>J I ^jU" n<j ij_jj->- 1 3j_ja , A __JJ L--j1 _, aToj B ___ j_____c J£* j_C 

La _>_ij) B ^ A jl B A j^jj_i__J j a J--JJ ijJj-_-Jl — JJ_ 4_sn___> j_a _) ri — - "ij 

.« LL____tl» 5 __?!_ 3j_*,j _-- (5JL_J1 jj_o 

_,_JI Ol jl-ttL 4 nlil tl oLi__t J-----1 t-J- La ; J^L-l-U _Lfl _JjL_J1 jl _-_=. 

__cl j__Lt ^_____i_j _ r jj__jL_-Jl ji j_> 1 >1j_>J1 SL_ij_j____ i_jj______5_!l ^j t->" ■ "j 

i L—> L^_t__i _Lj _jJ 1_L__J^ ^jLjj - * jj ^ I j * ' (_t~- II l^JJ-— — — '1 _5_0-LiJJ 4— 1— LXJ— — u_/l 

jl__ i_JJ_ j_- jJ-—JI _^j__ _->j .(j-j-c. _ ■ L n 4 S___i____>Jl _ j_^j ___j____j Lul 

.^-Jj-a Jj"i<U _;*_* J»__J1 -jLjLIIj i_>_xU_t 4___JL__J1 4jj\_jjJI 4 0..J1 



_oj9___JI CiLuoLjJI 


L_"P (jl J^ 0 LjL_ l_1"_> £_-J i-J_c~j 5 xj Jj 4_Jj^l — jLojltll — li- jJ-JJ L»Jj 
jj-i (j-4 ii U ii *°i Jj-sj 4t-w "IjJ j _"l _---_-• 4_«J___U ^tLOALail _>__ _> j j jojj _ii__' 

^j^jjj t, aj **T JL__U ! J-ii) (___ __j-j (jl LL—Lojj j*-t _>-J-_- J-J_*-«_- _j! 3-J f.lm a 

^LLscj _j ijj_~jJ ^^Ji-s-L- ^jJkjj _jj_u_t [___ 1 j ?■ _ '« •l__jj jT 4_j___3_jj 4^J_i" 
_£J___j <_jjLL_ pL_q — _-l r( [_L±J I « (jj—J (jl j)-— 4J ■ (3,' ' " n _VjJ___ __J] I *l ' « " 
j__ 4it _____ i^_J___JI 3j__J L_jjj__ 4iim 4_i_i_ j_3 -___3 J1*j j! _>£-*Jj i — iL «_~_>JI 
_jLjj*i**- - (____ 4_t__j__JI 4__J1j i^L-j 2j_fe__ jLdj joloLIjlII (jj_~ U* «U j£_JI 

. L^Ijj cj_a>L_Jt ___. jj~jJI ^JLc __it _--_-J.I — jlj 3_u__jJ1 (3_L__»JI j_ ,4____ 

LU_aJ! 

L-jlj lloLjjJJ 4 <l L_lLn__J1 (j_-j •_——-! JjJ->>J (_•?_"■ 1 " " _jJj <J J ""''*' L_9j_- 

4jLa__-_js *Lu_jT £-~j 4_i_i__-_- _L_u_it j_4 _ljL_J,l j-j_j __!__ J_l___i_ jl __!__ L_jj__. 
lL-csJI (jLi? 1 jt La 4JL=_. ___£) LoL_ _gjl iii "ij lL___ (j_o _j— >- _>£. Lt_J_>J_- _______ 

Jj-_>J (j__jJjj-_iVl Jj_->- Ji-~ i(j_ j ^ _ (jj-L^*- _r~-*^ J-^ o— -1 J— _*J1 Juaj 
<jL__ l( jL_La1 -)J-*— « (jjSJ (jl JJJJ V __»J1 _)!_-" lj| La -_)L__j . LLuT ^-jj l"_jI_-_l! 
( La _■__£ (j__ l_<jJ_>JI J__c ( Liaj I .-___>- (j_4 4iUq jl cj_>. AB (jf (j__j__al : Jj_j 

(___c _ j__j . Lj-u-i 4___ _-)j--- *_' n (j_v-a-~ jj__ _j! j! 8 jjjJI jj-L (jt (j*** <__ 4-l_j 

Lj_) J^L__j <— -j_- __-J1 4_L^lj___aj j-_-J1 -_i*- t l n i"i' nl <L_J Jjlj ____ 4_-jJ1 4_». j 
' LsJjH^--' J^---JI (__3 ^J^?*-' J^" (_-ij__-L>JI 
_>£.j *(4_iL»- 4___j j j___s jlj 4j___j_____. I_^jf (__!-_. La ?L_--! (j_L CijJjJl (j_- V Jj 
I g 'I ' ^Jj"!"! ' \ ■ iii L_jL_) iJa-_J_ 4j_Lq_- jt 4X<Ll----a l_4Jt _____ lO--*^ ^ J 

(^*^abstract 3_ij_a_-a L^jL L >j-- f - , 'j 'l^Ijj-^-Lj 4Sjju 4j__alj concrete 4_u___, 

.-j_->l jJl 4-«-i-- (j-o j-^>- _-Jl ^L___j L_)L__ ^L_u_j_'I j-o (j__Cj_JI (j-jjui (j^ _3-^J-^J 
j-j-aLlc.» ' jj* i ■ g (_jJ| (j"_fl ^ i " ^ '"' __aj_L_ 3 'A il ,,,tt (ij_i__iL__JI)i J'j__-j jL- ^nj (j__j 
,((l_jL__J1 ^Lc-lu^» 5 Miii-ILi J-JLi l-L-i ^jjj Ki5jj_^-_ jjl_>LLc.)j n^jijr 
_j <i i n" (_--*j) 10 1 1 i0 jj_«jJ1 ____ E j-_--)____, (j! (j_»j_j__1 i3j_£__Jl jt_j____j__J 

j i^-il iilUi Sj—-)!-) 3j___j I _ijj_i_- (i___) ___j___j i(2j lj 0 4jjL__JI ______IL 

jjjj I » j__j — (( a j_______,)> j! i^,L__. La j____J__, _j__ ___j j_>Jl (j£-4J _-L*-j .«4_t__t_JI 

_;jJI ->^l JuJlj >oljJI (__l ^IjjjJLi 4__Ijj| jlai _jjJI u njJI JdJ I i_oLUI , „_i (*) 

. [ u L_v _>_il] ____! (__l :_--l. ? --JLi _d_ „ 



II A I_ 


__9 4Jjj_se__j ^J-^J a L_flj_>JI ij^*^ D- ja J J^"' "*"*' ~~J J 1*H lt^ _JL-~_ L_t_s (<t ^ 

^!) a = 2 jjf _, ~ U i 1 1 (jl__ij_iJ1 ^Li-i-u ___ Ljj__xj Ijj «3____>JLl j-____J1b 3.x_*.j 

4„j l-y Jj-aj ii_J_i__ J^j i ii Tl (j-4 jj£j __j_____ (L__ajj___ JL__.f £1=2 _jL__ Ijl 
4_J__j(2 _Jl_JI) U j^jJI ____ 3.1,, 1 iU1«5 J ; J t1l J -_-^L-_JI>) t; --3 5 J _-r|jJI 
. a jo-i_jV1 jjjieJ '"'■!"- i«3.ij_7_>! j____ ____>>(_,__ 2j_»1 jJI 

__J CjUjLc j j ;."I1 C jl (E JL* iCjL-jL-JI pl ________ I l____j| ^jSL^ 

_ilj__J _yi d___J j_ij- P <____lf? I_] :_-jLlt1 J-U1 L_u!1j .__!___. j! 3_ij_j_ j - j___L_C 

6 E P 4_j__-__Lll Jjj— _-■ _j_4 5Jj _ mj _}_L___J (jl __Jj___L>J (j___a_j-_ i4_L_>-jj 

<U ljI «i *L____.I (j_C<ij ___;__- ((.-Jj^ lj_-___- *Ijl_wJ __d____jj 4_I _>_.lj___L) 
(jSUj _ a 03 P a_u___Lll (jf V 1 1 Y _____ 4* ,„a\\ JjLs 1 _jl_JI <jf ^ 

. 4_l__L_>>| __.L_-^JU_1J «__l -jj—l (_J La i j '»-■■11 1 ju_ (_lr I t (jji ( 3_____J1 
La j-j4___aj 3_jj__»_U 4j i,'n"ll j*j4__- ; Li__ j_ . ___aj^__j- | j» JL_j ___j____j 

. *metalanguage 4jjj-JI 4JJJ1 /\ 4__J1 Jjj 

J__.|j__J _____> e____3t_o jj-<sj _^L~ __-_ j_4 _ I 4__j___v (___) e\jjj-__J1 4_i___ujJl 
4_ti____l1 _j — _. j jj ■"(II (jji r<._iij i JL_JLl _)jj r. _-lc .4ijta [<jj__j ] 4 j i j*\j- 

JjVl j-ajJI _J| ti-ij, 1jl__j <A 4____l _-Jl __a-uj aj._3._TI (jf a g A 

_Jl>o <_--J1 i4 jijr jT 3_ij_-_j, tj___Ll_Jl gl _ . nt 4_»___ __J] n~ n (jf _-olj (a) 
4 i i nilLj . (5 njr. jl 3j^_s_jo) 4___b ,<-__1 (jj£o (jl l__5cj A jw*jJ1j <A 4_L_Jt 

^ljj (jLS" |_1 ia____Jl (<i_l_iIj j ir>i. II (<j---l q_wj j -S" L^jLa e 4_«>L_JI ^-JJ 

C_)L_o_yl — «Jlj jj — «jjl (jji _Ul1— t,1 1 ___»~j_J . _;— i-» «s li (jj^_ L)^ JL^-^J^l ^-il ~' *fl 

l_ L_-j__j (jj__i _--J 4-j .i n-La 4__lj^__lj L-4-_jj i___ ~ -j __j\ j __LjJI ___) (_5j_i-^1 
_l_>_) oL_L_JJ 4 j i nl___ _ 1 4jjJ__JI (___ .(_.!« a i_jl!l 4jjj___> 4_i_____ jl) o 

i(j___l_j £-__L_u ___c JjG ___JI « Ji_<i i_?j_JkV| __jL___^L«JI t__l_j _j_o Ll___j 
_j^>L*JLj Jj_>_1 ___ Jj_t U(jjfj j_4j jl_j) U___il_>_i1 __1_i Jjg» 4_ajL_J1j 
(_;jJI j_~_J1 (j-4 L_j_ _»j_-j )_jU_jJI» 4j_i_ ^_S_>«_ __l!l j___Ij_SJI (jl .(+ j 0 

.(aeB) fi (ae A « B) __a Lj--_j 4-___j_5____JI J_^_>JI *__-_. ^jlj-I 
A3__-__JI (__JJ o . _ a j____-L_JI (_____■ lij 4_il (ULiL) t-__-j (.--Jtj ((a_A) 

.(j___j__J1 _j__L_> j-__iL__u __Jj (__^_l_j (jjj 4_il__) iB 4-_L_JI __Jj Liiaj? _4i l_j 


'&jj9-_JI i_jL__-I_-jJI 


__j___*>L_J) o___ Jla (^jjJ^ _>__ ^ "i il i ii i (j I _>__i___J1 (j-"-j L_K ajj 

L fj__>4 J-<-->- _L-*- JJJ . ______ L_gJ J_e__ *_* 4____L_a__»J 1 £ J__> (j-— Jjj (— _ L___JI (j-U 

_, _ _- j ti_jj___i__>J1 . . ,. ;l 1 1 -j^j-I 4_. _ 1 rn (_jj___^M 1 i ~ « i 3_u_jl__ 
(ae A « C)) : JL-I! J__^____ __L- . _«___,__£ (> ^jJ-l _p j_ *_ L* ol 

SB ______ r,l-_. _____• 1 C 4___JI (,____& _j^L__- (j_ji (%__- ((ae A) .(aeB)fi 

___a __JJ __j____JLj 4_uL_i__ 5jL_c (j^S— _J^-*_* *-U_kJ! fJJt> _>__ ._Sj-U _ 

£_I_J1 (___. (J_J^ L_S__J_L_»_J j ir i 11 _Lclj)__J i i-Jj * "i 1 (j----J -C 3_)Ji___- |_- 

<jj-4jj ((_jL_3 _-c -j-i -b- _ 4__I *J1_>JI _■___■ __a ___*) L- 4__J L_.j__ __s 

Jl_ __)£__ <_jt-i i 1,1 JJ V~ i a (j-^-J ' ~^JJ-— 1 _^_j___ 1 Lj I (>) 3 j!j-_-1 _>_.<u 4__i_U I 

. _u__-- JLL-. f«JL_ L__jI L__>_ 

d i i « « l^u_jj 1 1 ~ I j ii I I i iU 4_L_l_l_j-jj jj_jSjj 3 Ji j *r ■- Li I ' 3 4_i ___ _j j 
(— <-,.-_j _) j-jJ Lj _ i » 1 1 L^_£j___-1 3ljL_ys L. l*J t I 4 "uj L_L_ _>-_-<-_ _J___a ___4 

jjT 4_J_C) _oL- _>__J____J! «cadavers exquis ____L_JI _j_y_« L_i_=-J 1 « 

jjt-l _>-« ____jL_J1 i-il o K tl ^_J| La-_l J-->-l (jr*^ **- ■"' ' ■'-*_■ i L__*jj (3jL__- 
i4_l_<v-->Jt 4jI_U N *■!-»-" - ( *>_____) L__i_ja j__-T _,^-_- __ r 5t_j j_j < L__1jJ _! 

jL S__.1jlj L-___Jj 4<tjl'" '-^_jj-— » 4_L_-v. 4jl_g_JI (___. jjj-uj • I J__j_j) 

(_2 L^ji-IjjI u 4__L_____j! __j__L (j-uj) t J-— J I » : ^L--a (j_>--' i _---—>* 

._jj___L___ JjjLjJ e_j___ _jSj _Lj__-,_I __i _j (_a L_4_T _J <«_>__. j_ jLL__a! 
a_~-jj ftL*_il_- _)L_LL_jj (jl Jlj-L--_UI (jlJ___>J1)) : JfLa 4_L*_-_ i. m^j-j (jLS Lclj 
L_jLj__il jjl__ JljJL-i-l ^ ^J _____ (4_L___J JLLx_ JL__>I 4___jj1_J1 

jl . „1 t > it 1 LjJlJ (JJuJ (j^-Jj _1 — JjJ (jl I T I- . L^J —J » (»t.l 

._3___-___J jL_ 

__c- _j„_.__J 4__U 4_Jjt_l ^-^W--' |f !l"'^.' _li^_-.L_-. _!_" ij_o _l 4jI_U __3 

fj 4j_II d_L__ _1 *_?] . Ijjm 4_9jjJti1 l_jL_*>_JI _J_u (j__j ■ a _ "j-" l-L_3j j-l _L_ 

3j_i!_> L_jt Jl_-j j__j _ 1 i, JU"j 1_L_S J-q_— J . 5jj_-_- LjL-i 4 (jjC jj i t"i\\ 4_L__L_> (j__ 

___J1 4__-i-jjJI 4_i_JI (?JL_- 3 j ■ 4__JI J.<t _-— jl 3_Li_L_>. 4__Jjj 4_l_L__| 
4j_.LjljJ1 4_i_JI _^ « ■ ■■"■ j__L_tljj il_ijL_J1 4_UJ1 4_lc j j «1 _| (JSLcj r_, ■ "■ J_i Jjj-___j 

.(4_sjL_ji <uiji yjj a M„iiL) 

..)» ,.il'j.cl--lightful corpses .4_iL_Jl ^l__jJl» _.— _ - : -^l cadavers exquis _-j ; -'i' lj_» (*) 

.4___J L___l jj__i__;_. Lj jM .L_i I^>jj— _j3J-i!>_ll -_-%.j .3_i_i! (-ly 1 -! -jLjjLJI _-j_--1 J>Li- 


pT.lj<ll *_„■■■ la 


3-_-__L HAn't wU_*^W jk_u 

|jj JJ__il -LcJ-ja «SjjLaJl __--:__>Jl» _-j__J (jjSu j! <j_Ly <__t_S_ Vi _>_sju ___• 
jJ^LS __>L_u__L_JI _______ 4_j__1 Ls! ,4_p.jl| J-t->JI _j-_*J -Luj-O (jl C_> J_-_j ^J 

ojjJI _-t_J _>_! _>----.-a- _ - ^J I jt JLJJ (_,___!<! <L^-L) J-" - -^ -_5j_--J £ ^^-^ 

S4jj____J1 __iL±__.LjJI ___• 3 ■ . -N jj- L _>_J druth j __JI :5 noill 
_j__L (j! :(j__Lis_~ (jLJL- -JL-- .ae A 4_)_____jI JLJI J_j_-_ __Lc 
__>_o j! t j>L ,t_a __jj___L_c*J( _j-_"f j _-_ l__-_>._--- A __-__J Ij a j____j__JI _j_- (_;! 
u_9_ j^ _L___ *!_<___■! .->_»-- (0^L>- ^ i^) JL>- (L__>>1__ j!) L__j! L__t_i__? 

4j iJiStl __u_. !_J La jj__j (j--j *A _-_-_II j__i-L_c. _jtj J___JL )_j_»rjj* a 
j!) __u___J| _>_____- ___c J_*. w , ■■ _*1 ^SLcj 5-j_1_JI 2JUJI <-_i .<j___T ( _! 4_» _■____ 

._j__j__Jl Jj ; . ii (_--C ______ 1 J (j__j___J (j1 jl <_j Ij£ La -■______! (Lg-JJ-. 

. jL__- _l (j-a IjLjj-a Jjj------ -LuLJl Ul j5j_.iL- 4JL- __JjtVl -JLJI 

axiomatic(__^jjL_)) _,_-j ___ _ _ _ mi< ! -^i- ~-_*_L__i __.j_oL_JI _,j____J1 _)_] 

-JLc __)L_$__ _ V_>T 4j1j-JI _j__ L! .__) ______ _jj! j_i_i -j _L_JI j jj_j method 

_i-_ l-__wj___ L_l i__J__VJ Ll rttt _ j_-)_j . Lj__- 4_jj_ti__. LL__j_ _j__ ^jLJI JLiil 
( t ^i6 1 = ) <__L_9Jj___3 .(., t __)_J__i t j____l___) J j Mif Ji___I JJ--J (j-- 'J^~- 

-_^___j propositional calculus LL____JI __>______ oi •(••• ^iU) oLL__.j 

1 j__lj__JI u_L_) .Jjia-il _Lr. )j__J L-jj 4_o jL_M Lj I ________! 1 ^jrt-j ijajj-i (jU ^j— -il 

Jlj_-aJI ._Jj^-__j _j___jL_i! I (j 0 J 1 1" (j-_-J iJ_J 1 _ « ' '--J ___JI --Jll lj-J_- -J_Li| 

l..._j__- I jl» t = 1 (( ( j___J> ) nijU .«_)» _jL_J_5__JI J^L- 4 j, a iS _>__ (j_L__-^l ,__i 

3j_«|j Sj___f __e X-_- ^j_i>-*->'_?) W- 1 " 4-__j_--___J1 LL___JI _j! _j_*Jlj i(n..(jL_i 
_-_.-■ -j (jr^j-- j_J _>£_-! jn_ <a,b,c t_3____-JL _j^fl L__L_-_-c 1 jj («Ll_____JI» 

a» -_u_l_>JI LL_a_SJI (j___j _j! (_jj-_-! -j-^L -_l_wj ___ ___i__-) logic _jJ__UI 

._-____} ___ L____j! _>j-__*-j __3j____ L4I* J_T_) ( l___L_>j! ( «b (jLa <a _j L_ _T I ji» i«bj! 

.(__^j_lJ1) ____^L_-l___TVI _-d_il _>- -_ul_Jl _ji__-JI JajSj 1jv4jj u(LL____JI>) 

__JJ j-_L l___. j i_jj__-L---J JjUUI -djj nljL ^Ljj V j_b _; jJI _£jL_JI 4__i-_J._ 
J.4--J) J 1^*1 n \ «LjjLj -j_~ __Ujj 1 1 j &J- t . l J .JJ- 1 - 3 ^ '-V u' CJ^^i ( jt-iU I (j! 

■J^Wi 4-_jjJ- _!ju (_;jJ1 ____jL_.VI 



__jj£__JI uL-bLjJI 


(j^ ^-j-S» e^JL^I t>U-»J ___ ________ (_^Lajj -&$__, 1 ___ -JJLiJI _j_a_"J1 

L___j| <j}_--_j (jLLgjJJI jtiUj . LL____JI _>_ 4_l____ JSJ «truth values J.I..-J1 

.__! L__4__jji__ ^ujj (_)_!____) (l-ijSJI (___*_* 4j_j _)_*! tsj t n _;jJI) 0 _j__y_>jJL 
_j_L_e_JJ 4_jL_JI 4_±_j__JI LL__i__J1 J£ .ir^.l ^tl LUuJa» j_wJ,l (<_--_M ___.-_ -j__|JJl 

JLl-^ ___■ f~ ^CJij __-_- L_5jJ_-M (j_-<y L-Jj i .lL>J^ A ll I lll JJ dJJJJLlJ! I _3 ■ > ■ -~ _y9 

J___i (Jj-s- 1 LL>i 3 _JL--j .(~L_...__ i Lg-I ^_l_-I jJI tjja - { 1,2,3 } J > <<3e (}__.-) 
jL__£i) -_j__e_<! ^aj_lL_-3 (j-Lc J-____J OjL? IjI -_t__L__ ($_.___*__ J-J-C. 4jj__a (_-- 

j__j iV -j-*-" 5 '<_5__~> <U-i-' (_____» _/] L#_-j___ ~-<m_i jLl__J _>_-«_> _?j .{«3gA)) 

_____ j_vi_ _j _>_Uj v i_j__i i_i -"i i >^>Ji (j-s ^j-5ei__it jj>4*_,i _jj_-_ j^ _jj 

.2jj_? jt 4_j|__ _;t tOjl 1 jnlojrtTI (_;__-] 

__L___J Lul 4 j ? U i - CjI jl 0 r _jax__J _>__ 4_>uL_J1 4-ijo-SJI (JjL__> 4_0-j__ _j1 

_____ -___, j___.t lj| A jLAlt _lj_l___ _____ . L4J 4jj_JJ Lj____Jill _->____, 3 ..<_.j s ; 

j_Ldj . l___j| -__jL___. (jj__i «£ij b» 3_j__T_j_t. 1 ii_____ll _)L_ (2_j_l__-b j a _.>y_____JI 

- JL__J ___ (_yj jJ-a IJl_j_>. l-_jj-__I,I) J__.Ij__JI _)-s _J-J1 l_-_- JLiol 

_i|j_- 4 _-U a 4___«_- _5_L__> ^J-I _)_a 4_j_>_-,l 4jL_____JI 4____d La l_IL_A _j] i « _j___J, | » 
.4j j! j___JI 4_JJI __- 4____J.I LL___JI J_" 
J <l"l nM ___-J l4___ul ___-l5 I_-j-ll--V I (^-^l lt^-" ls^-- 2j»J_- -'l SjU->JI Lal 

L^jJ 4 " ■ -1 ~- 3jj____J I j "i -r l^i jjj "'J LL_____JI ^jji _rU__- _Jl__. ji_j_j___.1 ___C 

j-_ _r-__jl j_i_-_ l__j__j iMiL- . ______ Jj_-___JL l^jJ-i ^j__3Jll i* <taxioms l_jLl^j_u!I» 

:[_)_! = then ,___.__ |jj = if J 4j)jVI __i-L_JI ajjJ-LJ -u_t_-___Jl _^jjm-__JI cjL^jjJI 
«If A-:b andB-:c,thenA-:C»j«Ifa_i A and A c B, then a e B» 
__jj_-- (__0jj-Jl) (_^LjL)j-l___ s _I _^_Jll Ij-^I 3_<sl_J1 Sj_L_JI j-^ii ___c i_rj_-I1 3___.L___, 

[_L_> j__j) 4__j_jJ__e__j L-ij-i ii L_- __j_L_j _j_jL__j Llcjj ,4_i__.^-J 3jj_i__ («-i-jj __JI L__L 
-j^jJ-JJ JL_J.1 ^JLc. Jj ' " ij (3 rt <i ill 4_ii!lj l_jjJ___VL ____L_-ij 4_l__^Lj 31 jf --j-*- 15 
4_l_ j-i__j- _--lj (J-"> *Lt _— — . (_0-*"^ 4-j-1 j i'f"iLj 4;jj---j (jj- 1 jl) 4jjj____ll oL___J1 

ojjt _>-_-_i . L-gij i_j jt i__jj____j _j_mi ll__i__ji j_r jiuj l_^j j__i_____ v jL_*___.t 

-__j_i_j (3_-iill JLclj-- J_L--J i__IL_!Lj ._5_U__JI _L_0 J_u Jx4J iCll J jJ-UJI (jl_3e___VI 
. 5 j -> i l i __J| -j-*___ _)_a ^UI J_l_-J ' n-i-j _!j _UU _ Cjljii! 

,[o-_»:>_n juV-ii ___ i fal_e u-j-ISi. j -irue .3_l__d (___ji j1_i____| L__ taith vaJues _l___I _-j_ (*) 


-.T. | <j< 1 1 'A. k ... \i 


3 ' '^'1 4_j*_l_i jlj tLL____J1 _>j» 4__Jj_« L_-*_') jJjj Ll jill ljLul> (jl Ljj 
jj___Jt _jL_ *■!*)___ Ijl (Jj--- (-j_3 (j_« I ;j -w__m.i_I (j-L-J SjJJu». Ljl .r^-i rtt 
aj-ci i^" a 3jj . nt L_tJjJu [^jjj-iJ (__L-gj J_JI j_4 (_£l) -_J-Ll I (J-iJ-u t-Sj--- 

J_ ___jj___JI />.'t 1 « • ^ j _ "i i _j ___J1 4 _i , n 1 I j .4Jjj-<_j LL____JI Ji_- 

3___l__jj i__jJL_ j__ Lo __L__>j_j_,1 <>___> j-j>uj .«theorem 4__kj_j_«i> 

_jj__>VI ____. <tL__ __l_ J-LC. i- JjJ__ _£j->-l LL____ L__tjl J-»-J- L^ LLi iĕL_*-__J' 
j_o _jn t "11 L__>LjJ .£___L__> Lt j i y LjjlJ- i_JU_ -__J . -___J! L4J 5 j __b| *_" <)1 

_9j___J1 J_U_ ___J1 sL__J( -5j"U;tl ,-tlU I , „ VI 3±__L__ __]! jU.:TL L^a_-L_> 

_}J___J1 -<l.-J _jjJI jL-H lj_- J__a .4__l>J_iJ,l __JJ ^^j"! *J J .-:<VI iU«L_LU jjO 

.proof Ul__ ^j ^-a-.-j 

_JLJI _£Juj_>__!l olj". inJ i , 1 1 ,1 1 ^ o^II ^^.jlLjj/ n<Vl — -^-U,l lU_i_j L LJL_ 
t ^" »j 1 <wj; L_yj__>JL _pl* "j L ptjLj _JL-J1 _j_*_jj _jjj_l__JI ___jjLj} tJdl^-^l 

ol___>1j_____M _j_4 4_L*_>J1 ' j ^j _v_JL_»Jt tfe.L____> _ji JjLiil __-_ _jj>--f 
j j 1 ^J) j .^LjjJI _jf --U- e4 -i>L___j .4jJL__Il oMjjLUI jT S j_L__-JI 

J 1 "l I (lj (jlj 1 L_L__ tlll^° —jL^jJLl pL__uV (JJjJ_>Jl 1 ) "r , ,,J _j| Ljj(_ ^jtl"' ' 'Ij 

__j_jj_>-| ___ _____" |_1 __LgjJ_JI (jl J_jll jj-aj) .(jj__sl_kJ (j__ ____aJI (___ *!*.___ 

__3 __J I J-_ *Lij_j___II cJLit U, i LjI j) 111 c ljL__-1 bL_____)t jj_4 4j(_c. _nJ _yi 

- __LJ__)! __l_ J^L_l 5_-L_. --Lj*J-^0 (j-t 1 U '-1 J.-^ Ljjj3 - P^-JJI _-J| L-_L_ V 

(jl CjL^jJU __J_j ^J-Ll 1 n"l (jL_) .l_jL__-L__- __J| _5_Jj L-|J__ LtUj j-O l_)--'j Jj 

(jSULI (j-« J*_>-i c_Lj^LijJLi sL-_II ^jjj- 1 ! ^j5_j_c^l (ji .4j_-» 4_ufjJ1 (jj-- 

LjIjj) J^ j i->- <^ii>; jj-S-Jjj '_j." "* 5jjj_>. J^L__~ -JLjj_o __LgjJj jJjj (jl 

IjljiCjj Ijlj-^ L^1_l______1 _Jj--_j LjL ---L^jJ-iJI (jl i3 j 11 5j_i__a 4_>.jjJ 

• ^_--i L_>jLj (j-o j r^i ti M jl jgj 
L-l J _JJ-Jt (j-« I^-^J) '_jj— L-JI (j-C _4_IWJ__-J _-_JI SjJ_i__JI _-J| ^J_>.jJLj 

eJu_ _yi I if-_-j (jl Jj-Jcj (j_T__.il (jja J_>J (LL_____Jt J ii ■>■ JM-i- j I i~n " 1 _? Ij 
jl i_ (Jj_ijj j . c j_____JI (jj^L (j_- I—^Jju d > Li_J 1 ^jJ-J ' .-■--' l_3jj___ LL_l__-_J1 

4 <ij, 1 r jj 3jjL_JI -_xjJ-_ ____p-_ .__ljJ,L I Ac. Lj_L__- jj<-) m_ j-«j i(_)J-_-_l l 

____-uJ-f I j| L»jLp-1 (jSUj 4_f VI . LaLI (jj_UI ojJill (jL__J_j <,.ii»j ( 2u*_i'-M 

it-in A JL_U 3 I j , „ LLl_l--JI _j__»j jji- (jl Ll-uI j)< aJI j-4 - 5 Jj J_>. 4_j_^jJ..i 


__i5- \ $i jT(j jT 4_uJI j_vT ^j U"j i n j V (___-! _jIj__JI j_o «L-uLg. V *K i iii JjL- 

Godel's theoremjjj-c -jjj-iT *-_»_>,. j-a jljT jj^ <-^Ll_ <\j->- 'L^jLL^j 

* jt_uL i _ r i ^ qj , ^ _j** 1 i _ t I 
(jr-JJ Ljil JL>.J Lj' _-«_>IjJI tlyj • I dJ" *"' *"JjL__ L4J 2u__- J-T fjl J__>- _' 

Ijj contradictory iL_i__L___ jj__ __L^jj_JI - _.jU;„ _J JL_jj ._£j_s__1 __,,___ 

JJ__> jjjjul __lijJI _> gtM,l >sljJ-_ • Lj,_i _jj Lj LIj__a _jj_i__> L^Ls —*i i"i i nj jT j-L-T 
■l *?] <t }iL-C -I ___ Lifi aLu ^AjeJ jT l_jL-l£j_1_J1 j_- 4 m i a 4___JaU j-Lu - L J- n 

ljj____~ 4_ J ^jj_J1 c-Loj___ll consistency _jL-_L 4___L>JI *Ut ._J1 ;>____ _____ 

_jL__il __L_| jSLT j_-j • L^j I « 1*11*1 _* 3L_.j_~j __L_l_>LjJI eLic _ji_J l j -- j*j 

4_L__L-U_1 ^ JJ ■ * H J ' J ft j-^ — *lLL — _— JL p - - I ~i *J 4____4 4__J— 1_3 V_jL L_jLajJ__J_l 

j_____ ^J _jL___*l iT____ ji _*] *L_.L_JI _,Ijlc._I i_jL__- jT Li_>__dl ______ 

^LcjJlj _j_a jj____-a I___j3 .MjLa -ju___Ij 4_a ^ L I __LjjJ__JI _JI "L___JL j__j 

, oL«-_jJ1 ,- 1 n 1 r (_^__l_1 

<ulfc_i W ^U$> 

_-_JL- (-a Ji__ ___-_ . L_LL_ ^ j--L__j oL___LjjJI Jli___ 4jL$_ }UI 
j-iij Sjuj-c __Ij____ (jj-j- i~m-i- iL^jL 4_tL__I1 (_>— Lj_ _La L___Jtj _L__tL__J I 
_Ij__T -_4 _L_L*_J1 j i^j . 4jji__L1 (LaSJI j_o j-.CTj j__n t_j1j___ 1 __J1 "LL^j 

___ 4_jL$j*>UI j j *~" .~T 4_tjj____J1 4_i 1 n iT| JiLa -3 1 1 , 5jj_->- 4j_Lc J-^- 

.4_*L_J1 -jj »*i jj___C1L 1 g.ull-J 4jjiL_il ^L-jjLl j,jjl_»J.I j-jJl ^L__J1 
_L_i _JI . *ij< _)_J .jLSwa J£ _Jsj i_JL_)j i L__ 3 jj_*.j_4 4jLg_ >UI L___.j 

j_JL Lu_ U_* L_^-.T j-UT ^L jj_j L LJLc "LU>U _L_-_JI ^LUI jj 

_v- J- ui nl LLo jSJ . I j-a- j-L-j .i) j-i-T __!( (4jM_ ijLjl t Jw>-1j :l_)L___JL j! 

iii-I j»JJlj :4jL>. , yi -5 !_>-_*- {___ j_-<j____J 4_>.jJ jT (JJL-a _;T __*lj ^udJj 

___j t 3jJ__JL __jJl__aj __— j— J_ 4__Jj ((__jj_c. j*j_^___a 4_1 .4jL_^j *>Li _L___jj 

j3__ _]! _ilj J_ji ,_>__jLi_J! j_ _____ j__ _J_ _:>_»_ tinite set s.___*_l 4_l_1_UI -__JI (*) 

<.ia__s>U1 a__1! Lil ,o^_dju»41 _!__._! o__> i_j___a J_a1"j ' i^i^l <_»- - iti--i^ jlju_^fl 
jlj__Vl -_i UJLi-j ,j__.L__i ^ j_ij___i j___. jj__ __ic ^jj' infinile s_t ĕ_j__>_l j_j__ j! 

JoL-rj-ii] N = (OJ.2,3) 3 I-..MI 


_j_<__jL__J| -L__-_M-iJi j,iSMT- ^ ij-a JjS? j_4-_ J_9j j_-j Jr j r * - * 1 4 '"^ } OiljJI 

4±iL^j^ ___,Jji sjU (__,____. JjlJ «(jj^yjj^l)! j, __ ^ tll C>i LajJ-c. hjUIj_1lx> (__,!-_. 

cLoiVl »-J-a-> <LJI -ij_j J_ji IjlljS ^Aj k_3>Lj>U 4__j_j J-J---.J 4_jJU?j 

^LL>J| ____>£. Iju) lJi.__. _jjj SjL^j ,._J1 »>5_aj -La niUII ^jjL_l_J jloJ .jJL*J( ^j 
a_.jL_>JU 2__^_^>L__._'I ^-i^j-A (aVV' - T * Plotinus j^ks--^ L- 11 ! -L-4J 
^L^i^ ^jLiJll «Ll VI :^si^i\ (.Lj ĕ>S-_J, j^k. ^ir- j£s Neoplatonism 
ojua r. <n .L^jIj <LL^j jAJI 4jI -->j-__J!j 4_j»£L>J,j -55-^-" te< ^*~j 3' ^*-^ J^u^ 

^jja l j ii U 1 a lj_J->_- _>_jJ1 -___JlL_ (jji !jjl__J_l (j_jjj_4,»U I o j_U 3 ^JLl _j___JI 

^a^l^Li- ojL£ l_.____._I p___.l (__j3j , L^ilj 4__L_s_j jLll ^j L _^_I_-->UI -J_L__ji 

.eLLbjjj oL-a--iL-i 

- (___>-, I j <■ i"jl J_-J (jjs — Lj A -i o jlj ( LaLu I JUlsj (__-*J-o OJtH-* 3 ^--' _ - ___u ^J 
_L_-.L_J1 -__L_____1 jLs JL_»-j Ll 4j*J) Jl^-jj j? .j-Lcj V jCiUr.-JI xj "*~ -_-J1 jjuJI _jl 

.(__-- J_-__JI CjL_>L-I Jj-J-J _jj-_-_-lj j? _j__jjjL3 ^f_j? Ijuj i(jrthr I jjx. 4____. jlUj 4_J1 

(jic, J^-__C_Jlj Jjl_>L_l__I i_jL___>- -L__L 2J____4 4jL$j MJI CiT i _,.-! ljjje_aj 

(La 5 tU.il jiin II _______ LlL-i.iLJl J.-jLJI ___-!__>_--- JL>._iL -_U!lj i (J-Oj-Liusj I 4_vj 

___,--_.' f$'<r J^~ri f— ' <^M'l J-«J ^ ^ --.^^---ijl Jl.l-3 (jjj (j>a _* j i 7\ a 1 J___ ^ej i^ lj 

, Jaiji j_____j__ j-l^LJI (Jj-lUI ^Ja ^l 0 L>JVI I jui ^ ^j^Sj jlj-^V ilo-jioyij! 

.4cL*-iij eLK j ji 1 1 4^>.1jjaj 4-_j_La (j^a JJjJL 1 lJLulj»^! ijjjJS LajJc 
<L_JLi. Jjj.! ,,.1 itisLji^Ji J L n .- 1 .1 _ i U U __iAa_ ^j-^-Jj-ij - j I ojJjj __r_i=_)-L9i jJj (*) 

j_»_a-yi j_ji j-iij js ij___s __,jj t-tj^i 4i_ji ^^=^1 j-jjj -L-jj-j^ iJ-iLJl 

. [(jLLP-^j—llJ 4jjjt 4__._<lj_j 

(a-ft (a^J i-i-ay-uuyi SjLl__kJJ (_-yi jJI j <^t\l (__9 ^jJlJI 5__sU Jl sLalc jl ^_!J 5__)1__VI i__>_ (■**) 
(_II ___ja->I' J>£~<y JljJLl J^lj-u L _L_ .(_-__ LjjJi ,__4L_>_I (j— _J jLj_£ ^Li ĕjJJJ- _jLal^-_l Ll_jI 
__,— __j_j_jtj__ (jjl 9 (j£_j_fc__J1 : _jLi_^_ d _j__1_g J_i__til djloLLMj jc i 1 1 <uJj__l " : j__JJ J_i_l j <_£___ j 

Fundamenta Scienliae, ;___ i^j-iijL^ _j-L-__j-_-j.i j_jj_i__l» ^ ^Lill _jL__JI .« ^ t 5_i_____Ji 

Ujj___ 3 S-^^^j-JOI ^Ly . j _] .^....j 1( ,Vol. 8, no. 3/4, Braz.l. !987,Pp, 241-256 

.«l-j__>__I j-j- L^______3 _jLi_-!L__JI c_>_ i__ljjj 

_jjL-U_! b-ij-,: /_.il6 r L_Jl ^^pjl ^J^Jl Ja_*JI jllc, ___-_* ^j J-iJ-i LU ,-j-L 

4_ijI_L11 __jU ^JI ^_-L_ ij--_i - <_l__J_M j__i i_J__pj j^-_ .^-jtL-^Lll |_^___ 5jj_>_1 j^_j_4 jL__*J. I 

______ S_j-_£_ J-_-jLi ..sLo-T J-J-J-J j«— -IjlTI <_jl j VI |j_aj .l__L_a-_Jj |j! ijjJJj '-Jj' jL-JjLTi ~i_> -liljjl ^Uallj 

____. L_L__i _-_____j <UJL_ L-jL-iJl _^ jL-^j. _>___- 1 S_^L_uV jjjLJUj ylj-l-yi JUJl i ■ j.U. 
^ _»W" _JS -J^_ __rjj?" ' " 1 1 jL^ ij_____1 (^L___i_]_j tjljL-j -Ll__l_JI pj_ij , j___Il ,__- L _j_L__-Xll 


jh-j "_1 < L £j__ i _ , 1 £l_J_ t l JSJ Jjj-uJI _Lg-4J J-3 4jL^ >UI ^L-- £p -JLLa. 

JjjJ- ___>_: dljjj : I -.1 fj_jj (______, __UjJj) . 5 ■;■« j ;_i U __|j_-_._M «J-^j *-' 

^jj^C, jj jjjlj j_jt__j 1. (_Jl_>- i_l_j-__L>Jl I i> . i in oj-i-l - i >- a ^s^!--' 

(___jl J-___) C* - "~ 1 ___-___, '(j-__l 1lJL>.Ij5 -^, "-jj _-*J ' "J^ 1-3 >-___ _J_$----_»JI 

4 m n i !L> cJijj jj r __M J -xj_> __j • --__>_- «j Sjjj-i^aJ LijjJilj) «Uj--*^ JJ-C _>_-_ii 
(__,Jj -_}-__ "JJLJ jl<* -JJ- (j-_ «J-_ji Ij-_j____ j____J)> _t-CJ_) il_ij_uL^JJ 

. j__-1 metalanguage ___j*j -JJ (__5jj_JI) ( __^L ? _----'.-1 ^-___LI 

_L«1 — ___JJ 2>j___>1jJ| _j__j rj_L> t 4 ^jjJ-L-a ^J -V *i i rtj l_j_)__---___-J I _)| (j-*j "i ^l 

^jU'.,ii j^-U! _l___"_'1 ^jtj . 2 : . J; Ut l _lj__Vl (jJI ... t __j_i_JL <4j___!L) 
(1,0,13,712, 8,3, 2) -,JL__I J^____, 5_____J| ,____, _>L 3__l__-_* U_jL_-_; 

("-*__- Jjjj *- 1 J_sj___J (jr* j ' J J_) (jJJJ-C ( ^J r>ij _jl L__1 j i_J j_L_L_>Ji ^jW"' mj 
__L_*>L_JI 3j_?ljJLj __j_-) -__lj-_>_, ___3 (jj-i-J ___ .4jj__"I_ 4 * r.i jj_- J___-L>J1 
4___l__J1 i_-Ln-ilCj1j ((JJ__Jt Ju_lj_ij* iCjL__JI <Uj___iJ 4___L?J| ol_ii__JI j__aj_) 
jjl LLuj La J-uJjj . 1 J_— _j* iL_-ij___ ^-l_) _Ls_jj -j «j< j _»Ll___J1 J=lJj tjijJ^ 

( <p J-«-. 3jt j iMI jljuc- 1 ! 4_jJ_Jj _J_.L_v.y_t ^UVI j >j*-o j>-> 1 J-4 _-L*-« 

4j____9 ^ 'nj l_l__ _____ j__ (j| jLjuj} . . ..I . l_iL___JI 4j^I_jji (j>___LI jjjjlaj 

,4_L_ij_J1j5 4 j_j__Jl _/u (JjijoJI ______ j3 La 4j__sLj 

, _jL__LjJI ___J_ ^____J _jU__L^JI jj bt_i jjji jjjl». L^j J--_J4 <j jl j ^j." ^__L_ j_1 — 

jjL. SjJ_i!l J,rua iLa 4_i___>. jj____J _l.l 1" 11 _ I Jfu Dj^-tiJI 4____a ^JLt J_ ll jl i * i j - j_s 

JjLa I j_* j-a =_—).» .4j iUj -yjj -_a_>_*Jll rU.i-j1 1 ..~t _j_ .jj r^~ JJ JjL5i _, .^lr.^LIUa. I _ Ac _____>_jJl 
. jj_j___]| _JI u r^rtj ujjJj jU___l_j ._)U__i_ __!_! _- _-i jj . ji ^-Lt-J' j^i- 1 ^ 5J4J J-ij 

J-*iJ j' ^ LJ-^J ."jji=^J1 i-__r_ _,-__J__JI !-,fi"lj'r ,i.l J___ .1 j__t _H_fJ J-fl ,1 yS- 

_jl ,__l__yi_5 j)j i^i.H JrU 4_a>UJI -_jL_-_ ___ ___MI OT. i^_9 r'!--- djjl^jl ^jSjy ng__i J_J JJo__ 

j-lj JjL___JI I_l_> Jj_>- -_s _k-J>j __j j J_«j jj 1 j " jjl jl_> jJJ _i . -jLjj jlJ "_lLL__I j j j f_— *■ ~ 1 1 __LL_JI 
uj-jJ __j_1___ ^j^jt-iJI jL_ - ; "U;l I Lgljl j_a lj j ^< " 1< 1 1 _______! oLj^l jruj JL__JI 

_JjL_,l|_ ___l jjl r^jli l_J> .-Ll____LjjJI LL___JI ^j..,"' ^Ja _>-i---j L_jL -_-Lftl- ^j__ -_t 3-J_*_ii)/l 

j^Ci-- ...J_s_'l. J_5*_l (.. .LJ.i J2.I j_i -__l!__^I ;-l.,.l"„-i - J.L.I 5 ,., . _ ( U-___. _Jlj_>lJ 

^-ij. _,-_-L>j\ ____ji _ji j___j ;___ (___s j/j^ j____ji ji ,__j\ "j__j ^ _jL^___i 

jL->j ji ___■ _j_i_tJ_J.l .- .jjjjl __[ . : -"i^L ___-_jj lj-* _j-_ ij;j -> ... I I J-J . j_-.Ij ^j-ij jLi i L___a 

_j_i-_JI j_a jl ,__iL_JI __J1 CjLa-Ujl jjo (3-L--JI LjJi 1 JiJj Jj .L_J_- l_^_!J-__> _jjJ--J ^ 3-jj_jLjJI ijjJaJJI 

,[jU_-_.-m] -^jj^i _j_jj j__, ^j^^i j.jj __Jiji ji t -__.yi ^j ,_jL_j__ji ji _jIjjL__ji 3 


p-> l n ... lo 


(3b>jJi) *U__Vl *_.___ L__J1 _____ L_V oJL_J__- Sj_>I_' 3j_-j __L__j t__j__ 
. I j___t>j <n, p, q, Jj-jJ_ <>» -sjj-^-j l_£_JJ j_j-__J ___}__ __JI Sjj_>il _!_-_-. SLi 

il J_- Jj__JJ t(_j ij f JjLJLJ -J-C-jCl Lo _J— • ___JJ_*J Lftjlj (jSJjJ __-3 (jj^_ <--J_--J 

4— __J _il | _j__ 3^ (_>=— "JLJ-*- 1 _£') ^ j ''ojJ^ J_J «"11 1j— _> jj— -o Lajj .n = 13 jl 
__j____ ,n = 6+7 _______ j |_1 <JL_il J____. <_____ . L* __i\ ■ ■■ jT __?_>J S-i-Lg-J 1 

«-»J « + » _j___^!!i__l oJ_i___4J *-_ij__jL>J| _ j U"i ■ njj itl = 13 _)l I j_A (j_, — - "*j 

. n = p+q Jlo 4 (*4j____ jt oj_*_a) _l jlcJ _>_. LL___s _ jT 
JjLaj-M -U.J ^i j_jj.iL-.Vl _j__Jl 4jjis_ _,_ jj____4 JjJ_>Jl ^LiJI I _ut> 
_>- («j-jJI _Jj""-j 'N __j_hJL L&Jj J^j. 4--- j-_>Li_. 4 jtj jUII _l ju_V| jl 
L^_> L__ - ' j * ^ ojL_^jjo J-___j 1 ^ I ^ t 4__tj__Q LgjL_ <4___JI ^jl^J d___-^Jt! -l___ L*J1 
:_-_-• j__lj_Jt _ j__> . jjLjjj djLjj_ij j__Tj_o 

• j'J*J,U jljJ-- > j . - 1 

__.<) ■,i_)j__-T _., » j ,U _.j__ j_>-jj -_ lL_ t ___j_il_ j>j___ n __jL_ !_l - T 

.n + ) 3jj-__51 _____ -_u___ ___Ujj <n _j___1successor _5_->UI 

______ I jT n + \ J . LujJ jjSJ n _,-j jU __lc: J£ __JJ 5 i ■ ■■'1L - V 

.(____ _;V L____' _h_J 

j() p = q _jUa <p + 1 - q + \ _j__"j '-^+*_+-> Cti^ 1 J P u-* ' M - 1 

. (_HJji Ljj£Lj ji L__tj _______ (j-w^AJI L_^J (jjjj__ J£ jf 

_-4-li j <ir.-itl p ) :_jl__Jl_JI j_u__iL>J| L>' N (j^a *U_,j-S <_9 S (j__J - 0 

.r^JJ j__ jj__ p + \ _,Us ,S (_Jj _-*--_ I j «. .U I jj__ p jLS l-t (Y) ,S __lt 
, L^i_T jjUII _1 j__Vl J»i»" (___]! N 4__J1 S JalU"" _n_5j__Jl (jjj-^j 
jlj_- yL_J| jJjj (__! 3 j_j j-jJI _jJ_ ___j ._^jj___jl ______ ._,,„'- 4jjL_JI 5j _j, ijtl 

!j_i_- _>_L__i ___sj (j-Ljj __1J _:j__ Sj-j-i. Vt 5 _-jjj.jtlj .3 j.t j jUtl _)1 j_.>U _ijj_>il 
(j« Jj}ij -SjjJj- 5 j '^ljj (j_-*l jj _-3 Lj__.L_1 Ijj_ ls-jjj} rlnduction _lj_____'_ , 1 

. ^tjU". ..VI (jA S(___J —JJii (-3 (jl_l jJ _,"._ ■ tjj^J^U'! I Uj . ,,1 (^Ut r 1 ., -tJJ_>J_!l 

___!_. I jl S_>_a Cjlj i3__j|j_J_ , l 4__jjjJ,l ___5 _yjJy _j_jU- (j-i I r) n-~ 4j) JLoj 

J__L_ __II V r__u_)i ^ t 1 __JJ Y I ' l_>f ^Lltl (j__)_Jl_Jl J____l J-J_->__ -___J J_3 

jl__j 1 1 * • __]) J___ (____ Jl__il Ijla _,!_. j-__L_ilj !...( n i~-T (<*- r^jjL-JI j-j_>JI 
-_j__ J ; ij __jJ1 c__jj| jy__- S_jL- 4__-lj-____L g " . hj _jf (__ii o Uj (j-j-UI 


i&jjgjoJI CiLuaLijJI 


4-L_»-JJ I rM __SJ (_----J LsiJ C-iljJI Jj-s-J (jl _^_*"j. .j-Lj-J^I __l_l_ J_. ^ n T -t JU_-jA_J1 

J_i__V i _.■"*. (j-L-Ji £-___j jl_j <uf VI . LsLuj 1 3-, (__£_! L__»j1j ,4__.L_. J j__ 

-__-lj_' £yi _j " — " j * ,____>_j [«LaLjJutl I JL4 j-jl_S ,<_ll , n ->J1 _j__ (_ i__ jj __i) <_>-_)L_- jl 
(*-_-_ («jil 'I X 1 * * -_jj____j ^La ^JJ- j-*^>~ ■— jI jl n r Jjlj (j-jLc jf J^>jj— 1 .J___JI 
jf LiJJll .S-jr-ta. ■___.! 2_iL>VI jJ>J (0*0 * ^jJI (_____ J... T-J . Y _____ __ij___Jl Jj-=L_- 

jl l_o»>Lj (jl <J (_jb (^JLiJLj t 4_!_jsL>JI 2 j ' <____ j_4__cl jl_ (jL_ o-jLc. 
jLi.n j_.2___ J L_ J _-J.I jl___cVl j____i (jL__ l.lj «1 -=-+Y+Y+l .W+Y+l .Y=.+l 
j-_t_t__JI __, IjaJJ i Uj i n , .1 djL__w j_" ^j n (n + . ) V (_5jL__j _-a_ ~ JI J___L__ 

oJjljJI d - j ,..11 jl sL_i_l_jJ1 - ■>■ i - ■ ' ' . "1 jjv-J-a (j-_ Jlj-_-Jl __UI___i _^ ~. j jj 

j____j ^lj s", ,,,VI tjL_i_« ^jl-l-uj a_ 0 t _ ,U _jl__ __JJ 4 ; ,,. ; rLi .>l_c1 
L^J £-<_->Jl 4 ; j jj£ (__JI n 3_«_j__]l jlj_c.Vl 4____ (__& S (jSLilj ._-_J-jJ>1 
-dJj (j_a j_l_____JI J, ,njj ,a____L____ n . + Y + ... + n = n(n +\ ) V _____j 
(n + . ) (n + Y) Y (j*j-"1 __-j-_JI -^j-^jg ."JjLil <__);__> _y> J_3 n + I d__L___L 
L__ul n = . ji_uJI _jSU .__Uj_? (jjj^j n+1 _jL_j ,S ^JI ^"'j n _jK li| <__La ^ _>_.j 
_jf jl_>_i i 4____,UJI 2_ w _,j t __J L____> _,_] .• = •(. + . ) /V _/V ,S __JI __^_Jj 

.~U_ajJi_C 3j_j__> Cjlj 4j__.L-___JI (j| Jj"-* _?J-*-l SjLl-J <N ^_« (j^-ll U"~ S 

-___U ,U rtA i^L J_7_J 3jij,Uri jlj__Vl 2__. >_u l_i jjjLu d " J U ' " (jl 

^jyj (j m iti JlLi Lajj .j^_j1jjJ1 _---=. Lj ~ J j U"t J____jj LaL_)_i 4_~_i_alj) oLt^Jju 
l_^L____ri _jl L__L_La 4 n j^-_ _yj "_>,jjj| 

_J n- M (_j_--bj_ij L_i_LI 4 . Jjl J _J J-J I <jj_i 
.(j-i__JI /yj __J-____J 1 ^gj t"> r ,,' 

_J_i__.V1 . jlj-£-Vl j-j-*j>J -_^L__-ltl -_mi1L __-L_La_) j rri <VI j^UI ^ » . ,. _i 

J|JL_-*.I ^ L-Ji» 4-JI_-_JI j-^ J|JL_-VI -JljJI «L-j-j ^icj ) Vjf -__e_^_*-___JI 

L^_V rational numbers 2ji j|j_t_Vl L__jf ,__i) jj,„<1I ^ t (4j»jjUH 

__!_; 2_JL-_Jlj 2_j_>.ji1 ^**-' (_)--- i-rm (j_j__L__ (jrtj 4 j m'i -L___j___ _-J__ j j U"i 
Sjj_-_- (____ I ^n l ^^-LoJJ ( "_ ) _L_l_L__JI jlj_-_VL _,<! inj La -JJji __JL .^Ij_j_J1 

i-^-pDI ____ J____- 3 J-__»_i . 1 • • _J1 1 jTt-----II a-jLi «-_L_.I ^ljJI ^ (*) 

.(-->_»JI _--_JI -LtLl U j : JJ__. ___ 1 ■ 1 ^jj-J-jjji j-* ^3 ■ \-&*3 A\ + V ^a-ij I j ,„ri 

.djJjLC. 0 • Ijjju-J ___j 

Real - jlj__.Vlj [rrationnal __l *l_ ^MJI _Jj j>j_ .11 5-U__JI eX± o^i .l-»_b _-Jl_ 

.[(jU^j-tl] Numbers 


[OlilgiJI ^ " ... la 


<>j__ JS" . "LiijJI _|j_4_'l 1 _ t i~t\ »("OJJl-s_4 j_u_ 4_>j___C j j i ii*-.> LaJjj) 4jj___C 
_yj- 4__>.j_si J£ ___3 l_ajL__j L_*-__>lj Ji-J T d' a jt 4-ajj__ _-l C 4 i n i nj__ lHj i j I j 1 1 

_;j_-,| jdjjiLLii^ j___st __ic 4 1 ii n*> ^-SLjLbjj i n^S*! jj^-il jj;^" _>£-cjj - J^»-ljJI 

JS* j-icj ii___->J1 CjLmjJ^llj igrOUp -__j_i_>JI j! ">j_ajJ| j-j-bLLa Jla <4__4js 
4___i_j__a i^jL^jMJI 3 ti l"( ^e-a _Jj-t LjL___a _>_ij____i LaJj . JjJ--jJ1 (tl^LLa 

i__.j__. - <jjLj oj-a - iIjLla jj5J jLtl j| jlcVI "LjL^j^ lj-u_' j__>l 4_*.j_u 

jj i_JJ_ £_aj .^jU-UI __>jJo- _>j_ (j-a L^a-cj _-lc l-jLj jjj, Jl 4lji__"_ _______ 

.<"_bj_>J| __Ljj__LjJI 4_-L__ __JJ us-^jy __>__-- 4_ _' ijujJL I il_j i ,r J____ij 
_p_»__Jf j_a__lf *_)_■«- Lj 

4jj_JL_4 ;_____ >L_j_j_____jj 4U_v 4__i_U_ (j_-ljJI j i^i i 11 -jLi -aLj _>J 
£____!__j jlJ-IjJLj j__.(_l- JL ___il L^J _y-jJ JJJ>J d -° J-** LjL-at '4-J^j"l "j j . .Xf 
Lg-Lc_l ___i __-L___LjjJ| oJl^J 4j___aJjJ1 4-a.uJI _>«_»-J - LjU 4-l_>1_>JI L_b_Lclj__! 
(j-L I L I jLjj-_fc__l (j_o _f J "' ' " 1 I I J__ . L___j1 [_jj_«jJ1j _gjj. J-_ll _3___LoJJ J-aL_JI 

-jl J ^j, i_j11 j 1 i " 1 (_JL_j- i_j___jJ1 __Lc . Jj ~r ~11 ___)____•! ^ih" a _j->- J -j* JUc 
_JljJ_>- _jj-_l jJ (j_- ___a_jJ1j iJLJI .-Lj «-1 j! a_«__J.I __L__-j-jil J-JJJ '4_*_J<_I,1 
oLjUsLjJI ^JLc Jo__lJ 4j_-Jjq CjL-iLS _jJ_ ___i_i_J|j <(4_aJ-9 (j-L&ljJ ^_L-_- jl) 

. "LcIjuI Jj_-j _j_l_ _y_i L_L__ (jjSJ V di. l_U_j lj--jJI 

Lr* jjM^^ -"-^ 1 ^lj -SJ-^JI *tj)J '"II __-> 1 ' g ^ j-i—U "_' Jj_V 7-1 I JLA 
. j__ti_j JL_>. J_-1_ Ij- J -Laj _jl _po __L_j_l_)L_J1 Jjkt J-jjjJ L_a l_!Ll_s (j.i jl'q _j_iL__^I 
j( |j_t "l^ _jjJ i>i rtj (Jj-jSjJI (jj-aJL*- "i i -j (9-^1 (_-_- N ,: ~ a i(j^J__-LjjJl _)) jJ_IjJIj 
jjjj^" nij _* - l_1]_ _5j-3 — ^<_*j i3-j___JI <L_1J _)l__a"_ t | j jJa - ^ j j . " 4__Li ljpj_a_."ij 
j-_uL_i jjj _>£. SjL__ L^Jj-a J lijij ___J1 l_jL*_-JI ijjSj La lj^-_J '^P-jJI JJ i^tl i 
, h-J-l-i) _jjjjj__j ^ajbj .4jjjjI--JI _j VI L^>JL_j 4-___aLc. JJJJjJ 4__L>J1 J__J>L_J1 _jjj 
t«(jl j " i-l» itiO__*_j_ij--4j] i((#.Li__j1)i ii(_5j___a» i«J__4)f mjlj-a-rt i«_1ji__.t)> u<(j_^L-l)i 
jjl___j __JI j-j-ujj 4_*_iC J_j iii£_)jjj>) i«jL_»_ilii u(j-_L_ji) ii<ol__j_<i_e_-» i(il_jL__j_l__j)) 

^LcJl-j-iI _3_at I _ 1« ~-j _* (_^__J1 L_U_ (j_J i4___j__j 4_j-3jju ^j>1__js _-ic __ij <i 

: J_-Ji j-lS"! 4-_>-j_tj <jK.c.j^a _;j__) J_>L_J! L-ILlA .4_j_vjJ,I j____J|j 4jjLJI 4__il 

(functor (lLjIj) «4. j — __Jj 4Jb» asomorphism jjJaJI _>_-_- <j__ _$!) « jjL___) i 


&_;j_ l/iII _-Lu_tLjJi 


U_,,, ; -:ilj JJ--JI (>* Jj__J! l^— L_ LJL_ itopology «L^jjjj_J_.>j 

j-s IjLJJl JM CjI. J. '>>LjjJ1 4_»J j 1 1 »3 li-aLc .L____l<_jj . L_g__*jjLij -L___JJI J-_-> ^ 

l ^ ^ I *" __-^ 4j^j_i__J1j , l—jLlJI ^Lc - 4__Aj Lcjj l^_LjL_La jSL^jj t4__j__J1 * ~ > l 1 . ^ j J 

, 4_>UaJ LgJ __.J_*_JI ___} -_>j____JI j-c Jill 

(_U__]1 L4-5I ^i^' "il j *<_L_l__~ -__vj__I ^jL )ilj--j _j_l__L_l11 __iL_u__iLj j )Jt ^n' 1 n") 

J__ f«JL_JI I J_4 jf Lu-w) 1 n Lj .1_$J _j-Jl_l r<u_j J J "*•"' ■ ■' j ' J-sJj • I JJJL>s lj_*_- ','IU'j 
Jj___ ^jja Cj\ h Kj . 4 j*Cj' ii*>_LII 4j___>JI j-U - L__ul 4jL_J Oj-l__)J — -__L_ jl_i. __ij_i__i 
L __jL-*_ll LaL- L4J JUu r*J Jjl=t_Jlj 4-___L_^l j j-J_»Jtj ( jlj-c _J 2_j__J jj) l_iL___kJI 
(__jJI C_i__.j3___.jjIJ ___> ^jjj-JIj 4_ij-J1 __£> 5_LijJI ' /y t-JJjj i L$ Jt" (_____ __T ^__JI 1 j • *'> 

_j.V.l ro -_■ :4o in->J.t -Jau^i-JI ___. -_JJL"-J L*_l- i_Jjw4ji_- <(_jLij_J1)> jjO __b_ . 1 j jUj-i 

i-jL-U-] o_jL__i _*_______>. .( L_*.jJj>jj__JI) jjt__t__JI ,j_____i___- i(oL___) 5 j « * -- 

4j_j j£>j jL__- J_, ___■ j-L_j ĕ_Jj_l- jj>-_> 4j j-jjii-) J _)_• ,j^_____- . . Cj_Cj)_a_>i_a 

i-;i__j|j__>Jt o-Lj- .(Jj-i-t 4_j__.j__3 -_jL_l-j (_>- JjJ_*J1 __J| ^"-j-i --jL-uJt t_L_L_> 
J_j|j3jj3 l-jL-OL-L j£- __U ju _______ j [OLa^jj-Jl «ji 4_i__L>. _3jJ_t j__Ll_ 3 JjJjJI 

.-J-_-__>I_j-^_-]j_V-___j_! j Jj- (jjjU-Ll Cj "."L-ta ju 4j_3jp_<i j-tc. 
_yi 3jjJ_>- <J-gjJj jLi-j( _--» J__l L-d-J 1 jlj . l^Lj-Lt Ij-a| CjLj-gjJ-i!l £_-_-jl (JjlJ 
_3jj_ (_>- "-"jJ ^JJlshJ! 4_jjJU1 jL«.| j-L_j '■'l JjteJ jJ L_____^fl (___> 4_lL_S ■_Lv (j-a-eil jj_) 

jl iLa 4jjJ_- tUj 1 n n J_>.1 _j_a i___L jl 4j^jJuJt _jul jLlLs-I jj -4JL__J ^jji-J (j?_JI _-_*jJI 
-_3___0_ '.'J (_,n f i"j jT (_--1-1j jf (_£jlj t SjJj_>- i_L^yJj (__JI jjJ_-JI j-i-uiJ jf ,_--} J-_ t l 
jr^j j^-o La jJ_-JJ3 t J--L. ,_-_>"_) (_>_Jl_-J 4_t_u_ jl i£j__-»jJ,L 4 i"l ."U i_L- Vl CjLU sL-uljjJ 
SJj.'_>. 3j___ jl 4_l^j Jj jU-jJ (O-J jJj . d-?_JI Jj-___-i_aj ji_-JI J-L_j jj_J _• >j_}j J-g_>Jl 
.L_U-_Jt Jj^ Llx___J Jj_>- rWJ-JJ jt jUi-lL 4_Ji. l4*-t_j 0-_i IjJ '-'l 4_*j__W 
^^^P-.,. ;-_- L^----_j (_)_-_!; ___J1 4\_j-kJI l_jL_j__JLi 4_j_!-t 4j___.LjjJI j_sL_Sfl 

j^\j 1 J-u Jf> 3>^J ' 1' * J > 3__i_4_aj 3J_j-__-« jj-SLi j^ L_i_-_j ^L___JL j_____j __Sj 

, L^JI rni"ilj jJ_j i jLjj-U 1j->- L__--__»Ij |j_t jjSJ jf ____scj . 4 1 ^ >■ 1 jjJj 

i ij il-i ' dj^J-J (-J_) >jjJ Jj_T _)l (-.1 3j__,*/l ,4_iU.I (jJl ij^SL) LiJj JJ___!( Ijjti (___ (*) 

_L>-I _yS _^Ij__tJI _)_j-1_ij J-nj^-»- a L&j^t^laj jU~ji (__( d-L^-LJI -jL^jiajJI J_kj Lal ' Vrn ^JJ _, .l -JI (»J--JI 
^jjl ajLuJI fl_uii (_i_ U_lj l. rtj . l rji j Ji-i- oj '»11 j <t___.jll jjjj ijjiij jjl ,-J__,>U tL-A-Jlj t__JI 
l_1_i^JI .(__J( j ..,_l_Jl ^#_a rjJjJ JjL- 4______ l j __J5__-_ri __Jj__ __iii . J ■j-l-j!) --J311 L^-il-a 

J_,L_>. U*i-WV ^ V- 'T, ,Y_> .Sj__L_JI ,__j_____J ^LJI ajj___ll 


l-Ji-ljiJI * " - r - 1° 


l_J_1_ J_J, j-Lijl 3jL_.1 j__ L^j} 4 L>.j_i__j JbT j__ L_ (j! jLIajJJ L_i_- (^jLill (j-oj 

*Jl__ Jj-« ^ j ■"■j (jl __>. I j_j_________i V . I _ j ^ ***' ^"11 Jj_-_->JI 4_>L_-jj .2 i j ■ -_ \ I 

;"-jjL_ ___ ~, mia.> U <5j____-J1 __ j__*J c_jL_> (jl ij-j-^ .3 j :^j-q ___Ljj___j 5j_-__-_-Jl 
__iL_ul<U \_ cjL_j_-4_ j! jjJl-_- _$! 3_*_j jl j-l-jj V 1 I ____. 3 j>L_<_j . jL___Vl 

. L^Jj_L_j -_iL-i--LjJ1 

Ll_-_jj_-_. _jV| ( jLj_-_-_L-i__L) i^L-l.. (j-jiS-j Laj l_j Ll___ LjjJ I _,__ I '* ' —- ' L_j| _Jr 
4_>jt _II J^i S- (j-a p jt^ " ">jl cl 3j____ _)L_. (jl—_> , I ^ -cjjLjJ J -*-jll 

.j*_t_a-Jl !_>__ J__4J JU-f. (_"V ~.U i>iU l-jLIj_JI _J-->-J '^ J^_"L-°.j) J "■ 
3Jl__ CjjjJj i 1 ^ - * (_-__> ^ A0 * (j_fl . LjJj____ j»L__ 4_L<S 5j ~i r* 11 ____> L-jj-g-j < Mj 
. i > (j "i J t j J Jjjjjj -_jj-Jj__-j jjLuj 4__Jj-3jJ jj_-J-_Ij J__.JL)Jj (j_j I j-__jjj-j_l_ 1-1 n i n I 

i. j ]n " iii) _J J___*JI iiil _______ jj t [<__4j__i___ (jjj__j_____) . > fl ->JI ____! l_JjL_i l ft-__ 

j_J___-_s jj-il (j_a (jl ^j-jLc - t^_J -____ L--JI CjLal ^ mi^ I Jj i-il _" ^__- jljJ_____-_M 

_____U 1j__) 4_*jVl jj___JJ N. Bourbaki _-5Ljj-> *^j"" j'> j__ "L_._____ ^_aL__i.1 

. ( j I j_*jj_u L _jl il^iC I j_j tj j (j-jj__LjJI (j-a (3_J— (jt-^Ljjj __._- 4_al__t 
_j_- 4jjJlJ>. __)ljj)___i Jja-^-i (j-JI l_jLl^jJl_J1 (- 1 ri °jj (__Uj ,j_-i <*i-jJI _j-L_-J 
*>_-^ J>4 i"' '"Lj . (jJj ■ » 1 1 1 jj--JI J____ljl JlLo 4_)j5jJLt ^.-.-it 4 j mi-w J - Mi"t (jl 

.c-LjljwI jii ■ . r L___ji . tL ___ j_; ^ _uu .5 j____ji p l_jj ^ a_i___ji 

I JjJj 1 jl- JO ___JI 3jL_1jJI "_J_« j__c-_J I Cjtj -_JiL-.j) j iii <Vl Jjt ni*i_Jl Ci In/Titj 
|jL____>. j»j-J' i ' $ "■ ' I "~- 1 '^J 4J ------ 4jjj____ (__J| J_i__j__!t jcj lj_i_>.1 ~j - " ^ 

. 0_j__ul___ VI jLulJ ^J-~-J __ jJt J*4J«JI J?J— j _r- *_>j"j J- 3 1 t ^ 

mL__I1 m>_ yULl ypi 4*jitl 

(jLi £^L__j_H _j__. | L_s tjl ^JjLjJJ - ■". n _jj_l__) i ! r U j j- jjSJ ___j___ 

. 4-_ajL_-_a jl (j_1j__. jjJ (j-a i_L)J>,~- J__) Ljj-_J fll_L____j (_^_JL_l JVL_j.L__j _Jj__>_] 

J1____.VL 3j_--ljJI 4 i, - "I I ._!__) ____ j_-_JI jl " ~r" inj jlj.J^ mi (j_"j__- L_!L_g__ 

I I (jlj a ftjj CjJJl-- ___Jt -Lit^ ji"i1l i_jjj--i jj ' "" ____t_- jJt jljJI (j__ tjl ' " i jk«'l 

L_ai ,"ii"<lj ( H • T j_l_Jt ^-s (__i_i_Jl <jj-_-j __iLi_-.L_-.f ___ 3_ajVl : L__j_ jl_j_>JI 
Goders incornpleteness theorern Jjj-c. l_jjj_J J l « ' < V1 (_____. __!__ j____o 

.nr^j-^r- (j^ujt ji___ 


^jjj-JI _.L4_L_Ji 


(jl _j_-_jjjjJ (j-J-- t j-JJ-- iJL_- j^J 0___J1 -LjjJ-sj 4_-.j*^Ll l_ -*j-»J La jj 

e1j___,yi I _; i^. ?!"t *_• L_a1j_ 4_t t_S? 'L^JLc (jL^ (___!! ~jjJL> -lj .«j J>L__j 
3 j ■ ":■ ____& _-_l__ jJ La__ L_d. _4-__>j__j LiiJjJ .4 ■ -r n U _jL_^I Vj 2 i J gU 

. Lo^Jjj ~-j ■ .'t,l 

. J-ujj J-> I jJjJ j 4_Ljj_t l_jj]j j__ La.A (ji"j ~, j I " . . . 1 1 £___ j J L-j 

-L_i____-J1 ___) J-^JJ . Jj U'1,1 2_Jjj L-j| j iaIjjJI 4jjj (_>-»L_-. J j t ___ ^jj _(_ J *_ , ij 

Cjj i\ > » ■ 1 J \' ' ^O^jJI -__--> 3 ^ *-..- S? _U-l__Ji ,__«_-»JL. jl"_i ..^i» ,n j_jjjj__j 

,j^jjL£j jjLjj jl__*_u_i Jjjij Ijjj-j (Jsl l£>— jj—-- tilLLij . -jjL__.Ijj (jj_L*j 

L^__vj____| (_*j_>- _— -! i JL^jjJI -L-JJ-iLa ___ (_L>L_- _-— - -____ 4_tjj__ -jjj_a j _ lVi 
. 4j_1 (JjjJ-s j-L-La Jjlj j j_>JL I _ya _f L>. 

djl . L>J_.d_C .j_-J _jLj'fJ_-,..—--JI ___. JiiJ 4_±Jj^3 JJ_1 I. rtlj (_£ jjl _j--<_U J-4I-J 

j_o _L_J , (j_____JI J-JJ-J (__J=~JJ tj> O^" 4 , - ^J-^ -L*__jl (Jj^-J, (j-L* 'J_--^lj--- 
._j__--_j jtj _jjJl i(j-___JI (j-_ 4 J j" - ^ j '" — J _J-"- Ljjj-i") LaLc jjj i"i r j ____!_<___, 
jJljj -.j-_<_c (j-a _jrJ-._>L_-!l ___ j_4_3 Jjjjj JLlljJj-l L~t .j-~-l _$jLj ___ _.L-l____I 
■ _)L__jl (jjjj ^JjjjD-- 3____J _Jj_a_JJJ iS_l>. -__e__blj ___j1j______j_'i CjLti , ., 4-ti__ 

jl_J jJl___j (jl _J__j ___- o ______ 1 ^jjJi _j (j__ j_l__._M __jL-_- i(Jj>-t :4_Ljj__. 

_"*-•"' 1 " j Lajj -___J i_IjL__JI _L^_>J1 (jjj -JjjJa £____ ^jjj____c ^jj" . ,, 

. JL^JI I ______ 

J/*_1 ___jL___ (j_i 3 j <i »1 J-5j (jJ j_3__ .IjLl_k 4_j__. __jtj -_-j_«j C-.I :(j____-j 
j_j__.Vl __LiL___i (j? .5" a,ij . jUmjT _____ (j____.il ___. 4 " (jjJI 
jL>o| (j__ -J Ljj . Ijjaj ( ili^ (jjjL-u] __Ij_. oL__LjJ1 ^j^iJ ___jj_u 
. ^ ^ _gj--ii J I (J__J j (__3j_Ilj 
4__>.j_u — _l__.Ij (jU i U (jl -l_l_=__i__ JL_>. _ji (jl c. .iJL__ "i 1 L_____l ;-Uljj-_. 

-_jjj____j ijj.1 ijuj ,ji __Lj-i_aLjjJ1 __J1 _Lj_l_i_JL j____f U'jj ^Sj-i-. 
f___i__ j_j-Vl /jjlj (_— — l-JLu- _j "j la . #i{-_- (J-i I ajlr (--jjj -jL___JI 

t^i j 1" I 4-Cj.ti t- _ j_c ^ l*C"n LaJ-lcj . 4 *i ri !1 j_o j|_Liijl Vj J___j) 

. _jj__jj Lui. -_t i . -* J1 

.^cj-oj [Uj r 11 J JiissJ _>jJ -JJi J-aj i LaLsJ -___r_lj JJUJ Lgj| ^t—J : J r ij 

, [_lL_=.jUlJ ^JrA^k 4JL3 J I II 1 jl* (*) 


Sl____-__-_ _£| :4_i_y_a 

______ J*^ < ( j ___._! (j-yjL.» __jLi__" <__-_a _^_j__5_j Lo f____ _JL__ : J _jj 

^i^. JlSjl Ljlj 1 4 __!__>_, 4jjL__-I _>_L_j_L (jj_J La. 4j_- 4jiS Jj-tJ 

jl>-jj _.i ___!_, _>__-j ^jjjl «arb.trary 4__^5_->_ -_jjL__lI» £______«. 

? I j-_S , 1 iiltJ L_J jL- I . ? 4_-l ___ j__3J__ 

_j__ ____, ___j_-, Juj_-Jl <__;___' _ > _j_i_'_l sj_fJI -U-b _>~ j__1 Jj :4_Ljj__ 

(^_>l^___l jj J_±> ,3jj__L« 3j^___j ' * ■''■■^~ ■ ■" 5j_L_JIj . 4__L_l_L__J I 
; _,__ (__;! (jf _1 r _l ___ LL___JI L« .4_____3lj L_4_t j___u_i SLo 

^Csji-I ^L_l__jT jl jjv __ll 4__ ___ _Uj__Lo Lub (jj-L _jl j_J»_> 

L_i l_{ L_C JiL___f __-j( Jljj , LLl_j _______ 4_i Lj_j_cj Lj (m* I j__ :J _-j 

Li__Ji__ LicjtJtJ _jl (j^ -Jll jjjj (j_? l_l La£-J -L*jl_ 4_I_»c_u_ __3 _}ZL) 

, 4_ij_i jjj ajjuitJ ^ Li-U-. 
S j_b La . . , 4_u__j_ _j *jjj La (_--- l_j j-— - JL9 ___ 1 _J j I ; Li n-_ : 4_LijJ_i 
(j! <j5_«j 4 h i.a __!___ _JL__j _)l , (J_ji,( v- _j_-} _3^ljJ J- 4 : J '-"J 

l_jj . L-jLu _>_____ U Sj___L_« d -, ^ j _j JL__ _?1 ____ 1 __- ;4_Ljj__! 
J_-l _jL_j-I _>^_u _£jJ1 4jj__>I JjJj ^j__iL__) i JLj_- (j_- _-j_JL_j 
4_»_g JlJLL-j j! <.L-g_l_ 3 , -C H ___ .ijjl __JLc 4__.j__.j-U t____JI 
t^jJI _)j__T L.I» Jj-Ij (jjJI t_jjJ1 jf lo _ J j_-L_-JI ^ « (J _j_-iL_b 

.,._-__>- jf t (j_jv4_JI _-__ J a" < »_) i_jL_" ^j-^- jl t «4jj£l 

j_-j_3 i(jj->.'- 1 -L--. 1 ! J_ _U_ ,jja Vju Licj (jSJ .(_9j__! Lt :J — l_j 

, \ _ ... A'. ___ f ^__iJ I ol_L_Jl _X- J_ 4_1_J A __j_>JL 

9Lg_____ (______ A 4__II ojji J_i :Jlj-_J' lj-* o^l -JJL_f (-i^-iji 

i__J j_T L_3_»T _>_-j_l_I . L_____ (jj_L (jLa ,j_-_l I j__ ___ jJ__j L___ :4JLjj__ 

,j_ij (A j____»L_C (jj-^ jt-JLLc- ■ A __Jj _. <l "r " A 4_____JI _j1 _J) 

(4_i__ ?L_j_3 . I j_ ■ (__Jj _-__-u- V _-_JI -jL__JI ____ ____ i___j_>j-_Jl 

jlij f _>___3l__i LuJl) jj-o KijaJU» _;__ l_JIj__ (j__ 4jL-VI j^ _j_)j_ij 

.( ( V»L__lj_>il (jj_o ji l___-j 

11 <ljL__-JI (__ _-__!,. -uL_: j__: _jlj__, _>-__.. __-vj j-Ull t_.__J! Ij-j -^jj- j-__ (*) 
J^Ui.j-tl] n-Tj ^A>\T ^U __>!>»- ^ l( ^L__JI ,J_J -u__L_Vl _;jUIii <l,L_ 


*JJ$-_J1 CjUjoLjjJI 


S _v_"-_a l_J! J_h : J — __j 

i juJLLc (j5Jj - A _-Jj _-x_-j *_? A j( ___*j |j-#_) 1« _f)i -j -_-j_>J l_1 :4J_jj__ 

__Jl '(jr-^JJ L . A __M <i '< i" )) A jl £__Lj i A ___jj-___ ^Jslj 
__JJ i^- 1 *! L. < } j L_ ijLlitj _iljL___tl _ U <T i __i1j__-> __L_ 

f > ■ " 4.1 Ji-jL-" t a SJjLjj L^ I jL__i i3__jL_-<l - -L-_ . _>___.__: 

__i_. __J|J___ -L-cj-J" ^jJI jj_i_UI __JL__J1 jl ^jaj-it ___^yi 

j-^J ' _jt _jk" , 11*1 V (j_fc_J i Jj,-*;"i < .1 a 1 _JL__» j5J ,4 t i n H j l-__-jJI 
■ jL^-J __ _J_oi j-C-UI JSj i(jJ__Lo i J_-j <jj_L _jJ 4j V ^jlJII l_U_ 
__-_>Ui 4_1__ L_* J£ (jii_ jf : Jl_».|j £j-_-*_-<> ciTjT V LT : J — -^j 

. w~J-L>- (j-4 *(_--- J_) IJLjjJ '*~i n '"j 

k .n . J _-J .j i-l (jL_w __!____> _j,ij 1 :(-__j_j j__o9 (jt j ;4_-_jj__3 

-_L'-j , LL____, __]J _-U__.LjJl ^l_u _._,___)* pjhttl (_c jj____, 

U (jl -_-sj---J lj-SJ )___»_>_ (__Jt _&ii» OJ_.-l __JI L$jl_ 4U-»L1I 
____Jl -j-i-S L^jJ !______) . _j.._c. j j j L__v _j_ a j_a c—l _~ J».*-"^! 

1 1 " ■ "*"■; * i L_-jj__<i ._ug_) j-_j jjLLj) 1 -Lj_i__ \ jiJL J-jsLj LtJuu 

. (3 niiJ > __j_L-_J '. J ' iij 
J-<J____JI __J__ Jjjj _j__ 4JL :(4jjjLL_a «lLu! ___ 4__jj__ l__-Ijj) 

<_, i --i "i"_ 1___-i" l___) jl 1 j j i *C J-_a.*^g __<i t~i_. __■■-> J^jSL-JI 
jLijj (jl <__l m ij __--. (jL_ • J-~— LcJj_«.4jLaLj 4__-j_5_=-JIj (jj n-Jl 
i-LJLj_>. JIj — Li 4_Jj_i ljJ jJI ^ji nitl jLa_ * *r J j i Ij-J— *l 5jj-Jl 

( j_jj_J-,T 4-_*JL-___. js. i j -"TiT (j— — jjL_ y *ij (jL— ' LILW LlJI j— Aj 

(j_a l_L_-lj (jt_l L*l__ Jo l--*j LaJ___,j * Ljju joJ .. L^j j-o t- "i . ..J "iJ 
i_, J«"i"" S4i*_5 J_) d)J>^L L__u_> '7- j*~ ■ ^ j-_— ■ 4j__.__jiVl 4__iijjja ^a_4 1 
(_l-_ ji-1lj jaj-JI 4jJ . c -j__vsb-i__J1 4__,L_-.I _____ 4jj___11 4jjL___- 
jl 1 n''j i jg - n-r"i i iij _j| j-jJ____-j 4-J_-.| J 3j_l (j;! , 4jj_-_-J1 -_-jjU11 

_t_-_ji (_-_ l*l_s ^ijb)/ij ^a-dj u_s <GLp. _v-j__; ijj 

jjLAj) ^*^ ^o-^J- 1 l>~ ^ .! lSj^-_J1j 3jL_--J1 j_4____- (j__ _;_—_< 

.(j_-V1 j_ 

J.V. ^j^^i- jLa _,U _JI d-JL-.;; ^ J^j _j_._J__-l L^____ __L__JI ^ a ___ (*) 

,[jLc_*L_.l] -t-jp _-_ -jj-t_j --x>. ^Heijenoort 


L_jlj__jl >L> ujilTj CjLijLail SjljJj 1 j-4 J-* .^J-L- >~j j jlgj ... JljjlJU :,_j->J — __ll1 
4_SjLa_aj j^Lijjj -__)jLL<. I uajl <i][ , __CjJI (__![ JJ-»_ ^jJajJ-^^l 

£u^;,„ J_> . J___, 4_>jL__-, l_JL-- (_JJ 4 Burali - Forti ^^"-^1 jj 

_JJ__i.t (jjs 4_Jj_Lei 2JLi_> jl -r i>i "n LaJ if ((jjjLJI 4jj £__-_*j- 
__u_4___j Jj~- " ■ _J jJl l_U j i JJLC j » u-lii ___jjj_ij < LaJ_> J_* ■"■<" 

S^J Jj-fcj> (jiiaiLI Jj_ l Sii"U]_) 3j_i_- (j-i-jl >>« J^L 
_jL__jL__J i_d_3 Jj>tj -Ij i-_l______ j-o !___$__■ :(4__jJ_1) Ji-Jj) :-_ij — j_L_A 

__j- 4_2-4_dt I I j ■ - * * - t ^i^l J o 1 j rf ^ i l ■"■"j L__l~i->- L__j_>_j 4__ ___-J| 
. t . >~< 1 1 t(J5» J-___j 5_i__- j_* dJlSUI JJji) . tj_v ^JjJ-u JSJI jL-cl 
_£__>.)/) juli _illU_3- .(jjjl J_> us4=d>^^' "J^* l>I J>--_ lMd^^ 
SjIjjJI ,ju_ . j|j__>U 4_5UJ1 oUjjjCJI « J_i» __JJ j-j--_i 4_*i- Sj____- 

J_>J1 __JJ - 'j j _,_. l_-*Jj ^J 4_»jj__) jl : J_____ I J_>.Ij 1j_-l ~c___sjj 

J__I__I ___-! .4jjj___> l^ U-v. _jf iCj) j. i^iLjjil |t4jjj___-J> J (_-_-0 (jjjJI 

La _-_. ij, _.Lu.j jJ-3j jJj i_-j-L tn W 4___,ju_- (J_ (JjjjJI ^jli" i nj 4jI 
(jl 1 * i (jj (jjaj i3j_i_>-jJl - " t- 1 f j___t ____> C_jL_> J_5J .(__iLj__JL _j1-_1j 

L_iLi___>L)jJlj (j,UUl (__- J_> _)jSL lJ_j___ (j-_.( <i^*a (jj- . L^jj i^i' 

_£ jJI j j j^ ^y- jj j" mll jL_«jjj 4.\.lTij_s jjL__j) .4j__J_j Ljjj-___ 

,(_Jj_iL_- ,_>JlS~ (jjjJl -jjL^Jl _--J-J L-_j_j 

Jd$f_l jM-tt |0M 3mA 

(j_wjL_>JI ^LJI ^_J( J___j oL^-l-sLjjJL (3ij--_ 4_^L__. _jt ULi: cjJj-_j ^ 

_j^__iJI Cj[ ji j"i^Lj ___) 1 U 1 1 '-i I Li i") I ~- La j__b I j_b (j__J .5j-_j__>JLi 4 -1 j ii^lj 
, pLl___-^I _j_- 4ja__i-j _-jL»WI J-UJI __^>-IL-- (_,-JI J-J_- 4__4j_L<a -__> ^j-tj mii II 

juJuj ju-w->Ij J-=-l Kurt Gcidel J_j__, cjjj.S' _j(__C SVUjvJ 4jLSL>J! La 

_jL__j( -L_i_(i>j-J _Jj-___JI oL_.jj-l-1I _L_wf __ii 4j__-ljJ C-jl-Tj i4jJjj_-j Lllj j!j<fc 
9 J--J1 )j_4> (jl (j_a ijO-u-L--. J_*-j (j-L-J LjJ-gj L__-l___I| |CJ j-aj ii_-ll in- nJl oLt^Jjj 
J__J .4_jli-ljJt _J [_____. L_J( JL_-> JjV| __Jj (_^__=__- J3V» -JL.l-.LjJI 
___C ij_[__ j-_l___1_- ^JJ-Ul _--LajjJt Jj-JI 4_C.L_u__ J j» J (jt l-Jj iljrtt ^Llnlj.il 

.« JjV| __JI 1 jJU- Lj __T_a_. L____ (___jI LLa _---1)< :3j_-_L>J,l 


*£ujj__JI Ci UibLijJI 


__)La*>Lc.j JJ-°J Jji— — - (_-— — jl i n-arll ■__ t < Cj"L-jj _jj_J_l_ Jj "■'' j-J^* 3 -— -) 

jj__ _<__) ^jJ-JIj ^j*-.-! :4j_.L_J1 oLlLojJI Ja (Jjis j_o L_a - --jf _«_£) 

jj . 4_uji_M oLLwJij ijJLi ->>J ' . 'J ' ^ ^ '(^ J* -'.'^ I-- 1 -— ^ tj"'^ 

JL_- 5-uL.ja.i-JI _jL_i,1a «11 jj_£Jj 5 j « j i U I I _i|j__.>Lj ___,___. L____ , 1 _j--jI i/i ">.il 
4___S cj, _"tf I (____! -Jj_i-jfr j -_f , __*_ -*_i jysj ■ "uj jj i>tU i— l.j _JJ; U i fl" 
.4jjjj_> 4jJu Lglc JJJ* "H (j_-<y __-JI (4a__t-J_Jl jl __-_"! Jjf-) LI_l_--_]| ~_J1*1- 
J__l <_---- 'LjJ £jJJ1 I j--> _j„ 4 j ri_-3 Jg _j? -e__ r^j. ^ _>*--- "ULjjJ,I _-ji-_j 
4-_^Lju-<j ~ 1 . „1 , ., ^jc *t__isjL (__jl — jl_4>jj j_- 4_>_L _gj u-. 4 <jj J> t |j_J.I '*■_;- _jja 

jjjJJ jjj 4 iji a LL____J jjj^ 4^-ia ^j ''--j~ *>L_-9 jLSLoVL 4j? Jjj__ (j_u 

~Jjj_-)j (JTj" r nU (_-_ (j-_ *■ I 4-)_____ oJj-. L i iih i _n ji ** Lajjj '(l^JJ-^) ljL^jj j-jj- 
Jlj__ j-c <__jL_»- \ j__- -(J^- (j-° i-L_»--_L _fjJl jj "ill jj*j) 4jj_ju Lo 4-t\i 
. j__J-_M L^jl-jj ^-jJI "L __ijJ_JL _j_Cj j«J jlj i— i^i lj i » 

LL___ -j_--j (j-j-j jT jj_4 Jjji- -I Jl _5 jJI J-_JI J--JI jLS ij_o-'l -__u__> ^ 

(_gjjj__) jL_tj_L) Ig^Jj^-i l_jLjJ Jj_-_jjj*_ j_J i(4jJjuU1 dJJJI jjlnr- j-a) 4_J.jL__) 

.(incomplete (t 3_Ul_-' j-oi.» jj__ l_jL____!I <i4__j_>j> jLa ^ _>-j) JjLJI ^L___a 

l_jL_4_iJlJI _j_a LjJlLLo ^i-^^-JI _>--jj La VI Jj__j V ^-j-aLjJI jl_i 1j| 1-Lds 

^.Jl 3 i iimIL) (jĕi -Jjjj-j (___jJI Ll i^> " II (_>-i-j L-JL-k jj<Cl___j_ 1( 3jLl_) 4jI (__-£. 
. l<j»^^ j Vj -sjLil _jJSLcj V -_J.V .L-g-A J-onll -_LLa j^ _JS ( #J il 

j- * '^>ll il_L«_<J 4_u_j 3j-o LLoi l V"i i nl lj| ^lj j Jjj-c. -I pi_j (jSLaj 

Lj-.!.,.;; j__jIc_ .(LLl_s__J1) jLpt___Vi l_j 5 _j-= (ejL j -gjj-.iM) jj____J,i j_a ____*_1 

l-jIjjj. 4_L__i lJ-JJ-J- (jjt (JTJJ-J jf i rj'*^1J V l_4i_ jL_-___j__ | 4jL_c j! Jjj_-_ 

."uL^j *>L *>Lj_= 1jL___a <_ rlUtij 4ij«.rt LL____i (___!] Jjj_>jJI jtj • Jjt^H 4^L_l~ 

j? i5-rj~'rM aiiJb ^ "Li__jJ1 J£.JJ La 3__u___-_tl (___ J_xjJ V i4j_T L__ Juuj 
Jj-aj (jT S- 1 --*, -^J-^ S 'i <Sj Ji-*-' tjLl L?J-- = -- :L 'l J__J-o (___ LcJJ 

ijj__> (jja r__" (j__ .-JLjJ—C jj-_ J__) _-j1J < J_t_U iLl__ J_J-_ L_j*>LS__!__a Jj_>-J 

J- <jjS_ jl j^a *L-___JI l-*j-_ La ._t_____ Jji-Jl Jal jL__ i>L-4_>.lj _j>____J,I 

4_j_lL_J^ jL_4j__1 4-j-d.i- j? i_j-_i-jJ| 4_».j _____ 4j jLS j? 4_jL__ Lal 4_jj___- 
jj__) J_- _jjj-_jJ1 jT ^ ^tj__»_J-__J| _jjj Ll j_j__ 5j jl Lajlj «^j U". , ,," 


|c^l$__jTi\ri ■■■ I a 


JSj . l-j I ■ ■■ i-t I L__-jL (j I » " j La (■_____ (j-LajJ^U I jjS "jj U-- j ~'*>V I j_« 'i/t 9 Luj-C 
.oli gJ^jH jLj-l-i uljj _j-_ J1 / ijjj (jiijaLi" J- _-JJ ^ 4-)1 j_Uj L_1 j-olM ^ La 
3j_j_9jjl L^-^1 1 ^1 t c-- i J__-l (j-<2 4jl_J_) u _ i ij (jJjJI _j-4-_Jl j_* \ JL» (jj->J l/l (j^J 
.Ijli- __Jl_>. #LLu> ^JjsJI jT njL-jyi £j i\ U I (__jjJj>J1 J-oS'1 t4_J_J cj_< ^<Li_*__iJI 
._Jj_vJ(jl « J 'J Lo j_4 l_LAj ■ i ij rtjJI 4 <t t r-iT- 4_?-1j J-3 i-uJ-i-l 
C.jj_-J JL___lVI ^Jlc -L___j___ (jj->- i-L±_--"l J_j Jl j__^/1 ^j-a>. jL-__Lj 
^jjajjJj* 4 niti*i C__3jJI ^-3 I $ t ( - I . _gj niill — L__T_jJ 1 JjjL_- j--_'1 4__u___>- ^^,3 J-Sj--- 
j_v_UI j__C jj ^t-iii *q . Lfl>, I i ii ii~i jT l_4_ilji__>_jj ^_i__>_i _jl (jjj ^j_a L-Qj_L-_ 

,#_____! 4___5j__. (jljJ-^/1 !_-,-> L-w^jLi _j_^L-__^/1 J" _tlj 

*J$i 4_tf)U 

J---J i^jLu-i j__j <___--- _J__J__. ^__C. (____ -_jL___>LjjJI (jl _j _M l__vj_-> JJlx_ 
A__c__-t_) CjI j i^LjJI ^-jJj _ 3Jl__. _J___.j_i_->j_-t (___) 3jj__».ji1 CjI__J___JI a'*XJb 

,_-_. jLLIj t -L_Jj »3l_it_S ^Jl_^-_-___j 

;_-_- L4-L-1 t 1 -*^ jJ-3J l^ -*-JI 4_>.j (_____, S L_j_X__J| (_-_lj t-L-l_Lj J i 11 ^jJ-Jl _>_-»-> 

Jj___ (j-u ^j-j L-j___ i(__j_jj_j__i j_L_ J__- ij^yj-L-- ___;! _L___-J "i? Lfjjl_i ____ 

___---ji j»j (__J-i __-Ilj 4j 5 . -_t| 4j_____jJI 4 "t.ij i__sj___i__j i_j[_j___LjJl j_l___ 
j 1 J j__l_ L ! J--*J (_;J-^ J 1 a ^ t 1 J—> (j^. J j H J (j T ^jJ, I ^jl^" 1 njj . (j_*—_ 

j___ (___ ( ____j____-JI ^----II ___--ji ^-ic L-ij-cLi." (jf ^j U" 1 n" "i" _jLj___LjJ1 
(j_jjJ1 1 __* .4 in a*i £_L«JI _JJ_ (___ |jj_js-j_-i _)J^_ 0' t -r c: * = - cy* ' 'LSjj- 1 - 5 
. j__i1jSJI l5LulSL_ lJjIj-j. I -_>Jjj L> jJjl L-_ijL_ul (jj5J _^j_i_u 



___i -_lUJI (__j__ji ^__j ;^_-Vl j___lj __Jj :-_i.Lj_>j__i ,-j_-i_} fijj_i_-i c_e Ll» <— __tjj.i ^^jj (*) 

. L_j >> ji:_j 5_;iLiJI sljJjJJIj 4j_i__,lj_)Ji t Ljj__Jl Jl_ .^ji^T jl (_i_- i f Ljj_i_JI L__iL_v ^.-Jl il_jjjL-«-u 

-LjjjJI i Lj j rt 1 1 Ji-a ___^L_J__i — LT1 (-jJjlII jj- "Lil jaj 1 ____* I j . - ^ f l_y_i__JI (jl , I nlii L_i-jT i-iS _j|j 
- [_jLa-k_pIl] LA^^ji-j L-jLjj . ^- i i t !_g JujJjJI KiaCjjJlj 
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^WaU^U_ii__ 

4 i^-iL>JI s tT , „i) 3___1jju (j-M ^jJij 

l__Jj___ 1 1 ij, l--,__1 4_».j _rL^J <^Lj___LjjJI (___«_ij 
psJdj (jrt j i^tLjj 4 <i m^L-l __JI nill * ir-i t 

I j__a ^___l 1 ju_ (___ ^oj* j_£_ J*_». <__JJ (jj__.jjj 

(j_ULJj__Jl _>jj-~ l_-LL-v) ^yi _ji JjL. L«! . \\eii nlq 
JJ_j I JLA (jjji , l^i^jjj jl 1 gjlr 3_}_L___,I _>__*U 
.jL_i-_lj _)^-~- Atl j^ 

?*Lfeb)_tU 

J* »H 4_jjj__JI 3j_*_JI _Ju_ ( oL»___LjJ1 Lo 

j i t i iU L_~j .__)cL_». _>j| ,jja ,j____!lj 

4—--J.4 Mi ii'i fj — -ajll aJL-ja f_J--fl J1j__J1 ' •— — -I J^j » LuL>. LlJ— . 1 ij» 

,c jJI . -u l.,11 JL____ 

^^l__^ _)3jL-_JI^^j^-____, _ . l^^^^, 

<L_J___J j<-Aj J f (j_« . _Ji J i >l LjJ 1 j <______ ^l _J| aj J .1 1.1 0 __l 

5 j ,^>L>JL iia Ll*jLs (j__! .___.? _ ?j_o_l 
4,„„» j iU Tl i_il j j ■■■ (j.4 jlj_____! 4_jjj___JI 

l_U . _____ ,j__ 3 jj__. _______ ■ « j - ■■ '« ( L_j1j___1j ■ ; _Mj <4i_i-l_j 

, . t ", . . n . .. . , , _>--^-l L_j_-l_ij «j^-sj _j! 

-_,_ _____ ___.!(-_> j __.l_j___.Ljjt ___-____! 3J .. «^yi^ 

1_Ll__. Ji-JLi _ >! jjpUI Jj-JI o-> _Ui ^jjII ; 


L^jj-— T -L_J-— — _j . l_^_j_____ 


JJI j— _U (jl i JL-_T 4 i ^J-JJ (— ! mi 1 t(j-L*J «4 » "i 1 H t_°J*J ^J-J ^aJ j-a 

(______ 0j^_ ti» 1 -— 1 I i_ (j^-s S_>Lcl jj-__il J1j-_JL t__u 3 'a ^JI ^-jil 

S-J-aL-j-Ij (jV (jjl _|ju_i__l 

jjj j-*-j (^jJ-c ^aJLc <__ 4 ij ri a L^jf (^yLc cjI j i^LjJI (jJ} j-^^j LJLc 

.j-i-i' (jjj_-T __rtJ (j- a iLiiaj! ^ (___Jj__--j__J1 Vj *'_*'__) »(jjJojA_3T I j j__ 1_l__ .jiLj 
l_Uj '(jj J '"^IjJ II L^-JJ J__jjj ___ I (j____lj-JI (jt_i _il iTnr.yi (j_l| (jSLaJI (jjs 
LcjJ i_j_ __s_aj 4_c«T " ' j * " Jjj--- j j 4__JLJ _£ JJl Jj. I i^i II 4l,<_ 7s U ^jL-JJI 
4_f Lt_T ij-lj___-L 4__a J-L_J1 _-t-*J J-_ — 1 JJ-J i___— J— — ^ (j-° Wjj_ , la^j.il 
£_j-_i_ 4^ai 1 Vi » nd CjLj __UjJ1 C_i_T I j___j .£_*___) (_£j— -I — -VL_*-a (__J_- Jj i Uj 
j-t___lj 4xjJ_JI 4___l_]l j__- (__-j--__*_T (jyj jjj_ £____. __S LgJ j-« j____L_j 
. (__ijj3_i V 1 L_-jjj (j^ U i ii c. jf (j.u,jj tl 1 g, ->.jl Ci -Ijj nl-ij -hjJI (_;_-_ij_jJ.I 

«_._>__._ I- 4j__; <_-__ .jL__>U ___j _jl_l 2J_„_1 j__t tjjM ■ .., li.U.jj 
(J__T 4__jj__ ^-l-.}) 1__Lj_ (3— — — i (___J1 ~j-_*__>JI 3j_a (j_ . LL_____2J| _)____> _, 

_>L>_1 I 1 ^ * f J M J ___£_ (__L— ,_)_j__JJ __Jji1 ^_CjJ I J__— J^_T (_— L . jl tll-L_-_ _Ll^jT 

. 4j Jljjo _>™J Ijj) ijj ' n \ t_i_t__a 4-j__L_.L jj-bj • Jjl_va 

_j 1— i__j L jJ I 3 » j iU ^j_c Jlj ■ ,.H (jLi (^-s-jj i Illj 4jI^__JI (j-a ^j>— II Ijl— 

j—t sLi( Jp-Jlj) . i__9jjj.j1 jall pl j_c.J J— ->) _Tj— -t "ij-— -t J-o (-jL___t U l~r Vj jT (j-_4J 
J__JI __L__j -___J___fl -J__i_'i j__ LoLu Jlj>__JI Ij-A J-»_ — - (j— _4J 4jj_i_l_J| 

J6__f Jlj i nll (jl Jj—JI 4__5_1«L_, . 4-._lJ.l3ll (_____ t. IJ IJJj j-L__J JJ-KJJ jl i4_ljjL_ij 

. 4jj)t,i lf -i j_->1 1 ij nj j__J '__Ij -*l 3J__jJI jjLU JL_ l_c_a Ij-l_- 

j-t Lo _jjL-__ (jl LoJ L^j_ . 1 gi^ (j_jj>_-i_, ol j i'f->LjJ1 l__jj__--1 4jjL__- 

Lul ________ 4 j ->-jL->JI l^Lti A j"'i VI Ljj_v 5 jl 1 ^ 4_j__i__ j! iJ__JL (__jj___a 

iU-jt -Jl^j _>_ J___ M_ -UlSJJ ,>L_____VI ^lj ^jjiill J___l __JJ ^j^l 

Ll-j_-_ Lcjj jl ilj-j_>- j_4_____«j LqL_j 4_3jj___o jLj aJ VJ LLijLj jJ L^J- Lel 

^ J i_ 1> __AJl^^,l^Ui_.V__jjl__y.__j_-jjj^ jj_5(ms, - U-^^jL-^-J! Vjhj_(*) 

_-*-^; Jjtl^JI -;___-ll __>L___I _. ^ ■_. _i_JI u _i_)L_ll j»J_. ij-i_i (_!] _J_— II - n * ■ i- . _j L__= LjJ I 

. [_j-_>>_l] j!___-.VI ^-lyi tjL_j J^i _UjJ ._jh" 
J_i ^>Uu i i«i_ ! __-_4JI -__jjJ_IL, L a _> L_, j -^ 1 _3>L_-_ , Im _j_> __jLi£JI I___jJ j_L_JI jlji-JI (**) 
j_ __J__^ j_.< ,UYO ^LJI j , J -2il |jm_- _j---ij .nir ^L-JI __- <_-_ J__)l Ijj.ji .„ Ijj ■4__.j_^J l 
jL—.- 1 ! ijjj^- j- . 1 _;! . ,1 ij _jVL__-'I _■ j.li ____ .<U__ij J——II 5. j,U _._. ,ji_J| ^ :^lj— _-! _____ 
. [jLij. _>_.!] J__l s_j__ ji (jl__yi i_j_- ■_i'i , L___l Sj_ jt 


_j L__-Li_)JI ^ ^ ■■■ i ° 


; j__-ju> I-. _■■') ________ |j jl mathesis ' u.^ll ,s\ ... ^L^j .u^ j 

A i A . ., I ft i "J U i p 1 1 ^__s jLloj (_aj___ Ly^3 ■ j-t-a" AjAJ LjLr» jJi_> VI _>-__> L—_l>J| 
___} 1 _ tj jT _y__.L__x___JI 0Jl__ _L_>-I ___S (jj-JJ f«J L_J-a J_J__J1 j_" ; i_L tjjjl 
_-_-_-) _J _.' i _ ol j ^ Lj-LI 5 j ' > j— o .4___-_,J-3 _J| j| jj-y- ____) t jl i ~i f VI 

. L_jL_-.1 tlr^jjj LjL^ _>*_jL___iJl 

4_l .-___L_1I __*. LJLc __jb iL^tLiJ». ____j ^CjLj^LjJJ 4-l A _jT -_j___l__. Jji 
VI jSJj) 4j_}__' *LvjJu «Ll* jjJjj-"". (jjjJl -d_Jjf VI 4__jJLj -' . Lj Lljj L-jjji J**» 
.4_l 4___LiJI 4__J j_jj_ d__L 4r* -^tj _j_Lij -_ .(^JLi-*. ^T _J1 4 < ,n JL Ijuk 7r i_aj 
( LL____]| j»Lt__J 1j jojLLu Ll_i_-1 jjrtUd JL_lj>- 4jT _j_«J1j . j__j-J1 4_iL j-Ljj Vj 
-Liij .^LjJI iJjjj Jjljjj-J Uxjj .4_lL-JI JU___'I (jys J-mJ 4JLjjV| J_£__V| _____ jl 
Ls llll LjL jl LjjL_ jj-_i Jl- 1 (___. ij i nl JLu-tJ <iTi Lyjj iJ-___) t jj_fi^JI i_.Ulqj V 

idjJLJl 4j^j_>JIj3 SjjsLJI 3_,L___JL jj___JI jl , (**) JjjLjJIj c____JI JU_*j jjjl 

I o | L i a LaLvi L_iL__-LjJI __-£, s^jJLl 4_l_jL jT ji-4J ^4-ijLujjI jJ-tl 4-j ' j-L ( j_,l_____yij 
I j_- (j>i JduT __!} <___-_ tSjuO-. __i_- Jj_1 _H__>ji_T j| Jj .jjv__!I _-- CJAJ jT L^ri 
£-Lj iMjj> (J-^Jij JL-4-? iJLlcj JL_> (jl . JjjLlII 1jL_> (__JI 4j_a_5e_u Cjj-JIj ij-j__j 
4___tL- 4jLu>J L-a _j___u j-_-j-LI (____ j->j-JJ (j\ _-- (jli-JI ^t- i- lj LjaJL__ JL_j_JI 
4_J_>J| 4aJ^_i^__Vl ^Lj! J_>.! Jj-S;» Lyj J rriii*lT 5j_iitlj ^Jj-JLj 4jjj__.j 4JVI 
jja <jJiJ_u _JLu_aVI 1 ti(jia J_-'jJI ^l t-n ml J__ 4jjj^u jl jj_j">_3 (jj ljj_t Ljj___ 

t^'L_-J*flj __L_i_)LijJI JL_>. ^jl_ 4jL_ i_s__oji_t __ll 4 i r„;1L ,(***) ^_j| a^L^ 

,4jj_JI jJ___II (jja 4jl__9 l_i_-_J _)S-_^ (Tjj-'-' J---9L_ 
(__jjl 4_i__-L_>Jl _--J (4-nL^Jl I j"'l i ■ jys J?' J- 1 - 1 4 fi n[ C_l j inLjJt 4jj3___sJ_j 

jtil____4 fertility 4jj>j____JI J_4 i( j<_! .,3jL__J1 J___JI ^ L^Ai j_j_^t__tl LJjL». 
I j_4 3jlj__. __3-l_.jJ J__a_9_l sUjjiJI ___i profusion 3j__jJI jj-o Ujj S_____L__ 

mathemacics -j____i ^L____'i , l ^jj-JI _L_-^I j^-- mathesis a__l_J| *__! (*) 

,[_Ui_-Lil] ^JJ-JI J_J___KJ 4_j_il ___ ii£ jJI (_ I .4j3j__t.l^ (Jj-JI -U_J Ja_ _JI J^jy j__rl 

— _*J <jj*_J _J i^j ntiill 4__ujJl— j J__j j-I.^j.j-J L___ L_-L_l I j_t _^ij . jl .Li» L-J^il Lkl-l (**) 
_j»j-_ll Aj>-3JjJ J j_-iil j-jjL_1I _-a IjLjj- 0 JL-j-JI __J_-v (_-_JI ,4^>U_j_iVI 4JL_jj-L-j 4jjI<LiI _JjJ-jJ 
_1_ l^jLS JjL-tj,.--.! 3 : ...\\ ^\ 3 rA sVI y -^jU_j_,VI i^_JAl!l _J .5 , .1. 11 1____JI_ S ___JUJI 

. [_Lft_-j_iil] 4_l_Jl_4_- ji pi*H L__-____1 
^j-iJI j-L-jj| Ul njij r...- _jL-_j j.L_ Diego Velasquez (U"\- - \ jj-j^L- o-^j (***) 
. [ul__>-j_j.i] ^Lj__'i , l 3__jjJii _____!> (_*f _-* _jy-iClaiideMonet(nri - Ui ■) j^IS 


pa_I^r____d_ 


jj_ U, L__Sj ^tJL^Jl _*>Lj-~ ^ «■! <~i _;j_t1 'J_=__JI ^LjljLj -wh"',1 __)jL>J1 J-L__Jl 

(jS/ j » r j j 1^1 > _>_: Ijjjl_>_ SJjLJLI _j__ Oj-_i-l j__J . ^ LjljLL^-o ___ _?jj-« 

L__jj__-I Lkljj jl i . . ^ * ^ 1 . j .UijLil j-JjJ L-jaj 'l£Jj i f)Uj ^JjJ 4jL~ LjJ __Ll__jL>jJ1 
Jj m*^ J_j-<- *_*-— 1 _J1 j J J « 1 1 J J ' ^ ' "' 1 1 4j_ij (j) i i n"i 1 I j j \n',\\ jLy-L^ ___|L>. (jja 
CjI g t n jji 4-l i ,u Luj I d i ■ " —j '*"_) J^— l j ;"' *"' 4_~J J "i i »11 4jj____>JI i)__i . 4_4_l_-I1 
, di(^^ Ljl*-5-j Lo t a.1 ,^."C t ^ a 4j_-jJI j ■"" L^jj '"' 1 i__L_u_LjJl 4_-_xLa 

__jj~_i 4_l__u_i .______. (jjj-L- CjI j inLjjU -j_ui-~ l _j^J__--T ^j-a-i i jt> . CjMj 4__j 

jjlj (j-tJjJI J_vl Luj jj| "_3jj_a J j— ■" ' "J _^J__J _}-" UL) I Jcv <_xj_ ^J I Lg" I < n (___) 
JjLj JJ----3 _-J. -_Ll__}L)jJI JljjS-l (jL__s>l _-__ __i_i__L>Jl ,jJ»-*$\ 

4__j___>- ___i . 'j - * *--lj _?T (j-* LjLcj Lg. < u a i jj— >_> 4_____JI cj-gj __j-J i jj-ajJJ 
jl__ (_JJ_ *_~j i(____ljJl ^cJL-tl (jjo J----1 4Jj j mm 4_l__ljJ jSLu f(-_- -' ' >_aS?l 
__- J-Jj_>__J1 4_J .4-Jj^I 1 _ »'^lj >j L_j_)lj}__j __L__jLjjJI CjJjj _7-" lt— ' 5__j_____i !- 1 

il"l_*J J-JJ_*__J1 lju_ .{jjj_>JI (j_4 J___L___J l____~_J <fjj-_0 Oj-_*j) ^JJ--> _j 

j^a t*j-jJI __Icj 4 _"jj ^ yi S-l-JlI^JI jj j__~ (_jL)jj-_JI «JaljJI j_s __L___L)jJl 

Jlc ______>_ (___J _o_i-Vl (._- __1 j .^Ljl! 4_DL_J1 2l_u__-U>JI jte iOJJ- 

4_>.J __!__ ^Lj_j__JIj i4 j * i iU\\ ^jJjJI _)t _-i*_aJ (*-3'jJL [_^j__j__>J| JLl-iJ^I 
. I j i j *t ^ "J oL_L__>LjJ1 4__J (jjj (j-s 1-AjjJ _J-lp o' *_J^i~ ' "* ^ ' (j-o j____>J I 
4j_L_. c_jI_- jJj (___- L^JLAi.] 1 ju| (_jL_j V ___JI _-L--_JI _- J_9-I j- 1 juJ 'ljj_-tj 
*_4__»_~ (--i (j^jij (_;jJI jL__j*^"lj i(J__Jl -•__ jj." «" __L___L)jJ1 (jl (__-j '-'l iIj_v 

. L^cjui _;jJI jj_ 

irt - (jSUj V ^jjl g| j inLjjJl JUj>- J<L t l_L_L_w hjK 1_|j 

L^jji. 4 n i tt-K^ t Lg-jji-i •- :__3 J_j_3u CjL^Lj-U -jj^JJ _j-__- - '-->JI (jL_ ilIiL*-- 

*__ j_ij_LJI L_ji_L_ij 'jj-^j (__JI L4II jj_-1 u^^ls '4" jlf.L_j (__L___^"I J___Jl -■!-_- 
^JI __1_l__LjjJI __L___Jj> i rtii^" (ji (____, l_UI (j_o j^Li jU_yi Ijut Ji-Lj .j-SIjJI 

(_,*"* *** _yJ_?^^ 1—°^ ■ d 1 ■_ j 1 j 1 . ..j . . . \ I _ A , .,1 a \ \ j _L±__ jj j__j j" I 4_____L_JI ;_)_«-___- 
^ L_|j___ jj_ j^s __| j j^LjjJI Lgjj-i-l ___JI (4_l__IjJI) 4_-_1jJI CjI j h j<tL 

i__.L__| ___j___j JJ-lj cjL__>LjjJI __J[ _, t ' ,, \ 4_l_i (-j-JI ^,„n\\ LaT ;jL____'l 
,.j<u___Jl __L__sLjjJ1 -j__- jL__i'i'l jjji (_gJJ_> (__!! __ijjJ_J\ jLLsl ___ 

UJJLi jX_lLI L_ ii» 3j>_U .i-jj__li j-sJI __*JT Jjj- ^ji- 4_____ Mahabharata _ljL_f*{*] 

■ [_)L*-_t_JLI] JjJj^JI "jLjJI ^J"-" '"U-i* _)>tLa ' fin') j U_JJ-a (jJljp» _3 4jljj<____J 


l_L_* jT i,*j_J1 cP-^ Sj__jj-<- JljJ ^ ^-ill i4jiinil<?U __Lji_-_| j_j_>T j_jj 

j-5ej _-U- CjLll^jLjjJI (jj_L_>. 4_J1 ^ <t Tci ^ylnjl -J_ljJI j__ I n l"i -V o UL_. 

,__ t L>. U-- j_*/_"1 (JLjJI 1___j <4 : jj___J1 _j__ £j-jL_1 j-« Jj^ jj^>L_,T u-- 

(_JI L^iual _j_*j ___!! ijiaJJI jjs <L j _>.jJ1 _j__ . J_il (iJLc j_> (jjJa^LsT 4_,Lj__ 
*__l jjj-i-l J____j .«Platonism 4_Ljl. >___'_ I» jq__jL i — _j — «J ''"'JJ ^ "' J * 
lSjJ^JI a _»j__!l ____ J^LUf mathematical realism * 4 j ,xLjil -_. a ljtj 

(jhj-J (^T (^-ijjLtjJ 4_u_i!l 4j o i iilll _Jl_> » 1 -»■"'' ■ " ' _J_j_jJj . J-__L_L_a -Jslj Jj»>jJ 

•O^J-**- j' 

(j-o L-! n4l >J1 Jj»LjJ1 j*a Sj— a-ki CU->-jl (_,_!! ___> 5 j ,>>LjjJI 4_j-*_il jjt C-)L_ 
i -Ji-ja Jjj*jT Uij -■» : Li_ SjL.yi (^""""j J^3 _ya Lftj_jj Jjj :CjjI_0_ Cj>LsIj 
-I -14IJI ..oJLaJI ___ jlSL (jf <__) !>l_--*_i__-a JS__JI I j_* J__- jj^a jLS" jJ <___-. 

5 ■ • > U uJJLjj (jJJj ^j-a ^jJI <__l__ 4_L_ ,1ju' j_s«.jj j_sj *_-L-__ ^Ja _j__*.T j! 

i Lif t _*> t --■" . „1 ^Jj (4jJjIj 4_jjLj JSL-J I1JL5J PjJ-^c-a 4_tu_.Lo jt gj^ua ji i4_jjt_fl 

j_> I j__ (j! jJ-jjj i JLsL^yi j~ J___ _$_j (_,!-_. ____ L i ^:_-j ^ L^Ji _>*- M (J__ 

■ -i*-.!*, t 1 IjljjJ 4Jlul3 (j___L__>- C ' uJ jl -j U";,,.j t jil ,»!_ L £-__jJI 
(jT ■ t |w - j --tj" ' .. ^yJJ 4jI (n^L LyjS (jJJjj3 LujLu/I I jjSa Cj_baj_ui JjilJJ 

Ljjjl im-t-Tj tLJjrtt- Jj_1 (j-a Ljji_->J IjLjjJJ C li. jI Jj1.-7r'tl -J^Lj _Ij__VI 
(_;__ r i j ."iSn _jjL_>-jl ___JI ^ m ti i 3jjj_i__J1 JjJl! Lic d___j___ji _jj_i__j S_.j_j-j_« 
I 4«--u (_-~!l 1 d 1 " 4_aj_>I_JL t _4______o jl i L-Jus-j uy-Jlj , Ly ^: •J-^ : ■J- , '' t*'j-' 

.«(jlj_i_>_fl (oic 4__uljJu (jj-__u_»JL I j) jj-u I j a j*v 1 1 jt (jjjjL)_L_JI 
CjLc j_j_5.jit (_— _i L J_j___ja j " 1 1 I ' ' ^ ' j ^j . _ . i J . . j _u1jjjj j i c- jl-_j 

LL^ (jjSlj (jT s- 1- ^ ^ ---Jl (j| ^*^ Jj^j v-- LjJj-- l^ j n - > 3jS__!l jSjiiinlrtH 
*_3j__tl (jl Jjjijj . J__- (j- Lj^j-« (<J jlj u^>- L_»-jJj___jI L__3lj _d l' 4j 

jt A rt " f l JL-_J .(«j_j i_Tj--u jjis jJ L_5_L_3 V|j i4__j___- S_L_.| Bjj^-j-iJIj (_,_* 

jl .4_uj_iJl 1 1 * j t| j_|j__ jj— jJ j_T ___i___tl L_C LLj ,___jx iSL j ji j j » _jL___-J1 

L_-j_t_sj_o jjSJ jf j-5-aJ jLil J-_ Jj jjcJI--- (_---_ j fjlj-jl JJ---_a (JJJjJ V _J-_J1 
4aJj>JLll ,-JJ iU^J-i ^LjJI J*J-' ^j- 5 ^J-_--l i-a Lij^j Li_ ...oLl^LjjJI Jj__1n (*) 
.[_L_»pIll LJIjJiyi -lj_ -__-1 -Jj -U_-t ( _ J jjj- a -^J-a .J 


L_iJ JJ 1 j _j a i__-^jJjJ___.I J-I-lj _l-j j^ fl.ll jtj-sLi- jj-_ L- J_^ i J-lujJ i.t i"ij . j-LilJ 
4__>L_. -j C-JI i - 1 1 i^ja \j -_j t 4_i_i_alJLi Lal . 4J 4 -a-j" i _j-_jJj < LiL-u ^J__aJl 
i'i i n J 1 llj "j -j-C-S L^jI L-bjLiL- 4 ~ j ~ ___<i £(_--_- __l _>-3^Ue___L-l oSLaj _ 

__L_-j---IsjJ,1 _jf JL_ij-J J-luj (jl 4___.J^L_>Jlj . Lj_L_J J^-J (Jj-Jl J-A-JI _-9 3_j_*.j_o 
_Li_-_ljJI ^Jjit _j-" _>->->- <fj_ __"!_> £__*__. *_ L_--*,_i I ^l.i <.*n jl Lftjj___ij ___J1 

l_*jl___j» «_if jlSJJLI ___*_. ^**- 1 J. Dieudonne --Jjj-o _jL__. ^-JJ "u___ilLj 

-Ll ,« J-J-J ^-J] (_>_____!_, _______" ___J1 __£_l____bLj > Jl j_C_i ______-j |j__V 

_ji_. O^J-0-« 4_L_-_lj L$J 4 Jt-^LjjJl _-J_£_j___J-jJ,1 (jf L-j-A__, _jjj_l_jj ^-jju :__ll__ij 

.«.-jl-__- _! Uji-j (jj>LM-)f (j-s __-ltl "u__ljJl J-Lu Luj <2lj____>J1 4j«aljJ) 
Ij-uu (j-lJ 0 i i^j (jf ____i__T>) :>_"_. ^***) A. Connes -_l.j£ __._! l__j__*jj 
<>___-> '4_JjV) _|j____M j-jLD J__u 1( __Jl 4i ■ ii . 1 L .4-j___iljjJl j_--JI i>c 

_j.- 'H j Lu .L _ -." ^pJl 5u_LLI "__L___3ljJI _ys 3_-al l " r.il j-J-Sl 4 j ■ ^lj 

"__jJ_LI _j-_-L_J.1 ^ljj Ls (__-_- ljj-_Li-j _jLl __rUj>)Lj-J <i in_| __.SL.Lajj nXVl 

_>jjJ_>JI 4j j j i"j _3L__I _jl _jja _-_(___! 1_jL_j| jA *3 lil l~ <i J _^__oLjjJI j-__1jJ1 _jl 

. (( L J-l___- ~Laji___J __-C. J-l <l"r VI (JJ J L>* *_> J 1 " (jSLaJ _JjL___UJ '(_, ' rl~>JI 

3 . i .J A jV i(__JjJI <b __J_-__j _^jjl j__i__l Ijj» __1_ J__ijJ __>->■ _T*j _>& _JJ___1 _l 4__jJI ^j-a ^j^ii (*) 
J^j sU-^ta i^ljJI l__i_) ia_ajj,l 4jL_j_i jl__l _;,_ _TljJI jjij j_S ij-L-^JIj j_J__JI 4__jIj i__L- J__j 

ljjjJI sLjL_jL ij_4_jlj (j-jj — __j_!1 __)__!! ^Ij-ij cjIjli _-__J I J__ _>--- _-> -_^._L_J1 3_j____I ^JI 3-I_-jJ.I _^ 
(___ l_jil>Jlo -JLltl Jj-a. -_J>iJI _A«j 'Jj-* Jjj_-_- _-i jJijl -" j ■ .. TT1 ~l_jJ____II jj^I-j cJj"^' "-J.UII 
. J_)Vl jjljlJI ._rt_>L_JI __L>Jl .ji_Jl (-JL-. _J_jl_- :( __ -J^j j_I>jjj _-_- (_JL_U ^jJjJ.-J'- I jj ,^ -,H 

.0 - - V ___. Y ■ ' ^ j - jjjy t OJj-Jl .ljIj^I j jj__Jlj4_l---U _-J=jJl _>-i>JI 

o__i_JI 3 « j , U I "jjjJI s__- Jj .4jI_ jj>. ___ J_-j j_j_s jjU" (JjliJ _jl_i_i_Jl ^ LJ-j l_- ji jjuj Lajjj 
, Lsjj Ll_ i ^ L___j_wj) ,ion ■■") j_Jj .Ljl_j>_t jt >L____a L__lj Ij>s-j L9J ji j-JI .4jj__L_JI 
jj 5 i ,^La ^jj--. -___.! jJe 5j__>LyJI i_ui_jljjl __Jj ji j---'l _Jj La (tt_st jt ,h -j_i l_Li 

d_u__L>JI -jL-I Lji » I_L-|___jLo Iji -ijjii ___ - .-_"_>' _? <_i-j_i - Ij^J (jjJLJi pjt^-1l J-uj -LIjjJj jL>Jl 

|j__ J_c J--J . J_u_L>J J ■ 4jj.I_>_1j LL____ j— ___--j _f_a__JJ jl_Lj_-l L_Ij i .-pljj.ll " .1 ■ I -r ~ M 

__l__j 1__ I ^ , ^ _Ijj_- ^J- ___ - ■ ■!>- ____jj_j) . l^^-uS j^j-J-Ij -jIjJ ^__jjIj j j " 1 1 -^1jL>J! ^_l___i j_<j jL-Jryi 

L^ijJ-. ^-B LJllj 4 .i.nlrtll SjLiS JI-J .l^l__JJ>.J l_-Jj^LJ I4J JljLl ■i-Llj.ljJI _;! i_;j__-.Vl jJ__JI 

4jJj JjJ_- c_Slj _J_. _TJ-J — -_-'' (_-JI Ijlj U r- l l (j-L-LLaji j U > ^ij l_-jj___,j . j__i.^l (JljJljJ L-ljJI _jJo _J-; 

. [jL_--j_lLI] iJL__-Jlj S_l_-_^.I a__JL _JL__- L#j _ -L__- jj-U_- _-_- J_-j 

:-____. -L-jia _J_ (**) 

. [___ijUI] abrege d'histoire des mathematiques (paris: Hermann, 1978. 

; j_kj| {***) 

Jean-Pierre Changeux and Allan Ctinnes, Matiere a pensĕe (Paris: Odile 
Jacob, 1989) MjJLl] . 


■ "■ I . .jll A. _ ... I- 


■t (jj-.Jj.a (jj j i'f-Ljj L±j>Sj :_jijj_.1jJI j-t_j -_£j».^. 4_<i_cl_ -<j-J-_- Jj»-JJJ 

.4___ jjjj_-__u u;jJ1 l______-_'1 -uLuu ,L_1_ ._j---_-Uj i___jJU1 L >_L___VI Ijj^. jj-J-jj 

4_l__L)jJI 5jjj-_I j_±*jj _j jJl coherence t 3jL__JI 4_ijj_' -L_v__t <_-jJI __J_ L__ut 3_Jj 

(__v _Jjj_.1_u_ «__-jj_a jJLa i 4_JjVI L^-uJjI (__9 _jL___IjjJ( jjl .'j_>-T ( j_ (jjl 5j^j_s (jj_ 
j_a tjj__^j_!__1 i_bj-__a J-j-C 3jl___ d___j iLjj^j-S 4_al£» £>_- ~J i ' I llijj i4jjJ-_) — jj_-| 

jib ^l_-____il 3jj__ j-jejj jl Lj__jI j_~_j _"jL__Jt I ___■ . Lt_~ &lj\>.-.t __)_.) ^___ -_j_i_ j| 

j*j____J1 J__i j__t_J jt i_4>__-_J<jt JJ_J_J (___)! 4jL>.ytj *ji,1 4_VjJ_J (^ jJt Jlj___JI jrtj 
jt_-0 JS" ___ lj___l_v- jj-O __->■ jt t4_L_L_ 4jj9 4jji_j __jl 4j_ jl i ; i ___tj__0 JjJ-J _£_JI 

C_j_b L-_olj . 4__jji_j 4__jj1_ __Jb 1 g i n n't ^_C.J_J jj-ij _--JI -_^-iL___l ""J--- 1 j** 
4\jjLi___| JJujJ CjLll JjI j_a ;3 JjJ-»- -~J-J-J _jj_. jrt_- ____ J_____ LaJ___ __■___ _jjL___JI 
1^1 ~il * , J) CjLaJjjj tjjiutjLjs J-_ej __!_- 1 j .jj ^ i~)| j iilt ajuk J__jjj . 4_j_a____ 

! L___ij (jruj _____ Vl -j__ . Banach ^Lu <Mj_j jt _-j_iL-) <_l jj .(5 4jj1_ _i_L__.l j_a 

4 rtjrt~- _-9 (_^jj i-jjjJ La j-L) J-JjJI _-3 jj-u--L)jJI Lgj_}_J _-_.! 4jjju_oJI ( J__*JI _J-_J 
__J1 4 i m i II Ljj : l j-lA ^ g -r g n Lgjt jj-~_JLJJ (d^J JjjJ (__JI ___J__*_*J1 _*! (jjjJ ^ j-»._ I 
c___LJ|j dUiiijT.t 5jjj__JI L_j\-j ljl.al.~j ji ^ jjlr i ^ i(j_i_-LjJ,t j-j_- (j_« ijjji-T 

.__jL__-Ljj -_flj__ __u_sj LL_i (ju _jju, _____,_>- _^---J JjJj _,jJI 

i !___!_> _>jj_>-jj_ _L__i_- (_>__jl _--L- jj " t ~j " j ^—^jI _-_> 1 jjI _jjj «^IjII t^l i _j _/ 
l--1 mi^* nil La j_». (_JI 4_i___i l___ ___ j_^jL___j ._!______! L^jj ii mi *s" i nj ^jTj 

4_-jUji «i 4 « i nlj (_>l_jl __Jl jj_____C__L__,| J-i__j _il_j__i ■ 4 a _"--J 4jj_j j_o 4j1__. 
1( J_J_ JVL_- (j_a _1 __L_J1 ___ CiJjtJ _ j-J___Jl (j_SJj i( J__jJI tju_ ___ j_-___J1 
.3jJ___- _]_" __i) (j__ _*1 J--__J Ll-JJ S L___-j ijj-)L La LjJ1_-_J l_^jJ_J_a 1 mUj (jj-__J 
_^__»J (jt jcJju j_sj -(j-sj-l _._---. <_>__- lj-lj-- JjM-11 _--_ j*-L-a-J __--J-__.LjjJI (jj 
_y. J ^ i n 1 1 jjtj i4Jjj__ 4___j J-ju _"! l_3__J] Jj___jJI (jSl-j (jJ Sj_-La_l1 (jp__j__-JI 
l_J__ __----j .(J-S-' 1 _-J| L5-JLI JjJ-j (j-i-- J_IUjj L»_Ij JJ-jj (JjL___-JI _ij__> 3jj_i 

5_6j____,t ___j ____ 1_^j jl ■ jl i«__JL_JI J^J-iJI)) (j_a -__j_i_<. 1 jj "m j i n (JjJ»-. J **- (II 
.«__j_JI <>j_Jb) (j_a 4_3j_c- _j-~_-a __J_ _-_Jl <_-J--l,t jL_bj_Jt J!>L_- (j_- 3____>JLl 
t^gjl U^ J_-aj p j"l f- 1 j U il (jjl-r i nj p_*jLaX.t lj-i___a tL__i_llj JL»-jJI tiijjjl (JS 
j_a -W->l -.-u-ajL-i 4_-t^J ij*4-_a J__lj J£ l_Jjj_V -__i___i_)l _gjJI JjL^JI j"j--»-l( -1_P*J 
J!__a i^-_-j] ....(Jjl iii "H-l-4- ..1 iA "'l 4_L-__j ^Lfl_-JI -_Jv____ lc___j___>JI _jL_»_>.t 


[Qjj|g3j| *.A...Ia 


Jl3 jjl I i w fti . cj <>i II jL-*J I Jj ' q jjl-iLi) (Jj->1 (jL-T (J- 2, j>''- 1 - T -"" .(j_LL--j--__J1 
JLi-wl ^kj ,J_-J---- _-j|j___JL tj r J.-^cjl pJiljj J-i :_jLujI_i ----- ^<i.?i.hlU ^jJt l-Jj— -iiTu 
(j-J-- -LLjjJI JjJSJ (-_>■ ^ijjlr j^ayu »1 al i-GjjJLl IjJJ-l J___>-UI i__l-- J, -l pgH i^J ^gjlr- 
4a-L_)1jJ1 jjj t-dlSLuJL CjjI ___J1 l_iLlxJ_'1 __-fc «Jjk Sj-aljJI j~ J-L_J 
A* J illuminism Jtjji-Jl L-L-bJ-O JJJ— > j-« "Bjtt 2jJJ_» l_fcjL_C.L 4jjj_>LjJI 
j_bj i^jjLltl j_a ^JJ-*-<U t-jl—uatj, "i c -II jja £_J-JI I j-— Jj—"» l-L^ -jj-JI jSL*j 

;_"" " ■ < j^ (**ll j^j . J--JL ^j-L-u (___!! jj-«^1 _____ J-r^-jJI ^j-__>jJJ J»L_5I 

jj _ iXLjJl _jj_____u jJI (jj L n"1 1 jf JJ-_J L^JJjC. 4_uj_T jVl __JI l£j-— 'l ^L^ 0 
isi_v " ^ ' ' -"* 1 J • J-Lj__.( j li 1 1 1 i_jLlIT j-a 4_Li__a 4jJ| _£l jii J__l_jj-j9 

4____11 ^j-jjI i.-it- <__J— _ — -Sj-*jJ1 __-5 jjJ_-_L-_a L_,La'_- (jrt-u^LjJI jj Jjj-JI Lj-LoJ 

J 1« r -_>L___Jt j-J— _J1 _TU Jjt T *i II jtJjL ___Jl JSj-_- L_-J_UJ l JL_J,I Jj I in ___C 

jf (___£■ '3 ■ _->ji,t g-J-Uil _j_3 j_L±_T JJ__ L>L-ja j_. t 5j___Jl - J_i_ (___) ■ j ii.f. j__uL_Jlj 
__£_)--_- __U- t__ll — 5____1 (___lj . j^ j i>iLjjJI (j_- JLjJL-_JI -f--j! J-9 L^L__uL__il ■ nt (n 
jLSj .jL___ B _l jjjL Js> 4j j__t--_ V t _L__lJ1j 4 i -Jj_aU fJx-Ce> __V*Lj_jj £_lLL-j__s _1 

(j^jjUI j if-itj| 4jl_$j j__j -_jjjj_^>_]I ______1_JI __!__ ■ - ■ ; ___11 4___ii_J1 -_L».-*-^_l 

__7jL__ 4 i J J| j_g__ [____— 4j_ij_^ j ■ ^ _ t- _ jLj___) j uL__j 4_i-__f j-_— id _L_____jJ1 

-LuJl jL^jj (jl (__.-jJu (jLS cij. t^gKnna cljj jjjj__LjjJI oj^Jot (3--I1 j-JLJI t „it(L 
'i-iilj (j__ 1j__j__ __)___ l_La .3j_iL___ LLSjj (JjjjIjj JMJ->l *-l (___jj !jL_ ^J-iStj 
ijL>j j___ j Lc.L_jj1 _jt r.l jt L±___Ij i 4__j-Lt__j 4_b^L__ pjU «II ~-jj__JI jl t" . »1 j__J 

i-J_T |ju_ (Jj-!j .■ ntihll (j__lj_a (-J-_jJ j-jj 4_9jJL_JI _jij_____!l ___cLjJIj iJj_- l3_ (ji 
jVl ("mi^rj i(jjjJ_>JI J_t_o -jl.jjjJuJI C-Lti! i Lljj-Sj t(___-_ J-i 4jj-_a ^ljj j-> JjJu 
4_ijJ__J1 i-__L__J1 (jLl-jI jt (_____ iJ^JL!-.^! £-____- -Jj-J-i- iljJJji. -JJJjJJ LoL__j 
. Ul___~l ji_jt (_-Uoj -JL_>-J 4_ij_i |j jVl (^JU-J iSjjJ_>JIj 
_jj_-_ 4_^_i1 .ij»^ i_._M _____ ^jJLi _-_a.j(---a l_-___ju. illiuninism __j1 _____aj_o (*) 

1j»j I ifi - __)' i \j - -JV,^"i iu-^lj (j.^ j JJj-a • . °\ --'^"JL?-^' ______ lj lJjJ-II tiy>— ' 

_j_aIj__>J__i S__._j1.jiJ1 oijJI -!--J_>J t_S-~1l (_>-J_*_l ^j-j ^-o-- 3 J-*J '(_____! I (__— _3j mij (__;l hJIj—iIj'^ 1 

4_o_>L--1 jh_-_I _)i __--J- •V> Jl J | (jrS jnJa....' 1 jl L> -JJ---JI J-lc. _j--1 J-~-^l L_-__j-ll J-»j (jl a--*. .S-ulj^l- 1 

_-_>Li_d yjj-HM/ ___.0AV ^-L_JI ( _1j-_i^b ■_!__ ^aia- _ijj-_iJI Jj-L_Ul ___Jjj_> j ,..11 _j_» 

«jjlll J_CL_i__i» l-g 1 1 jll-i ___)__ ^jjjj ^ i.ill Jl_a--_l J^J-_) .jL_~J^1_j 3-3jJjJLi -__aL4]^ _-jjj^1 (jJjJI 

. [(jLi_fc jjll] i-iilj-iiyi S^,,.lnll jjL-ii_- ^ojkl _j_j Ktl n<-»JI jl n~r I ,_-__ -JLjj))_3 njl^^il -_-j___»a 


_jL__I_ jll A.ft.-lo 


f 6 1 <V C . (jjt-J-- __i_ (Jjjjjjl j-0 £j_JI 1j__. jlj fl ~ , , iL jj_J__.LjJI __.->L 

Li j_h jj_L jl _jjj___JLj ^y-J 4jjjL-=J Ls j_J _L__V! ^JjJ jJjJ_J <_J- StJI 

<LvL>Jlj _jjj-__JI J-* £-/0 ,__3jj ^jJoJI 5j_ 4__bj__J Lo j_h _;_>_>. VI Jj i4jjj__)jjU 

. t>_j_i.j_> J i „ g ^JLtl 4__ULl 

j___ V I __!| ______ I 4_j__>LjjJI 5 _ i .1 jJI _^.>jJJ oLl_I j___c VI _;j_j- 

Lsj_ja ij^_JLI _j|jj-_siJI ji (___ .£_ljJI 3 «jjU j_ ______ i^jSJ.1 jl Sjj___JLl 

. 2_L_L_— Jl aijj._JI -U,„lj i 4jj__lJ,| jJl 3jjj_-> i_ _-^lj1 LaJu_ LcLbI Jj3| JJjJ 

Lil_b A. Darbon jjjIj ^jj-I (_sj__L_!I j__j , _x__lj jL_a _____ j _a _ai ___ j___1j 

, ^ ^ 4_-l_ _j_ajJ_Jd j jL__L_i J^-jj <(4j / _j____wj111>) Jjjj _jIjj___ ______ 

L_b Lj j L___lj i4-i__j_jjJ1 Jjj jj 4j___Ij j J____Jl __9 £-lj "U~.ll cjjjjj 

j__ 1 j g a 4jj__ CjIjI j* f Lj 4__*_k -JJ 4_____j __3jJI j . _j___>Jlj ^ j ■ 1 j , , ^ 1 1 i 

__lj_jji__-i-l| jj-4.j 4j_fc*i niL Vj_>. jjjL (*L_j i_Jljj I j__ jrj-jj 'j-j-— (— j^- 
.(***) ______ ___ j_iLl-J j-i-L lj_* j__j - tj-JLl c.j-j- jja - indiseernible 

. LoLoj j___jJI lj__ __j___-J Jl3 LaLc, j_j iTuC. J_l_ —jjj^)--*—!! gbj, j „l| jl __lc 
4_j___IjJI , \ n\ ___ 1jlj__j Ijlj- a jj g U 1 1 _-jL_u j______ j_i JL-JI lj-_ ' ■ "^j 

JJ-^T _____}_ SL_J_3 '", ■ "jt (__— J t L iL _u i J j , ^ ~ a ___WjJj__jf JJ_>-J 4_l -_.'-tjjt| 

.__Jj j_a j_-"l ^j_i=,jXI lj_i __a j__ijjj jJ . L^-J a\j jjJjl__j (__!! l___ j_i 
j>___ , Lg_<Jj jL__j q\ j— -~ - i-__L____j j-jLL <__!_ !____-! 4jJ__ <_3j _j 
___! j___ 4___>. j 4jL__ ___ Jean-Pierre Changeux j__L__i ^j-ij jL^ ^ j_t 
jJLl f , . j *?1 j_i jt l___-Vj ._al _jL__j!j _____j_l__J| j_jLUI jru-_______il 

ja£ jf L_u_lj iLi__tj Lcjjj tJjJ-o ___L_3jJI ^jUmj __jj___| _JIjjVLi 4j_>__I 


J- , J__Vlj V^ _.Ljj"JI _njl>ij V}-jJI t-_ , ^LjjJI t-lt S-J^-j-a ,j__ d i ^jU ,., - . y (») 

. i _)_!_»- J_J,1 1 JyL-ilJ jI-J_q| _v_J_J L^ji _JJJ5 l_L_lL_>_ ____ ^ J_iJ l4J-_ __UI LT __5 

I**)Andre Darboti. La Philosophie des mathematiques (Paris: Presse.s uriiversiljir_s 
de France, 1049). 

_;! ,_-_ ^^j-^U LjL_a Lt_,J_-i jiL ___- _u)^__a ^lL L~#jl _tlj__j _r_ij__jjJ JL^J (***) 
_yj cl^_— _>LijL_uaj ^jl^jLj—ja L_l JjJ_4*-j_ _;l _j ( j j-J ____- __j t Ji__jAj Ijw- i^-J 

jjj-j Jjj__-_j ^jJLULj . 4 j i iaLJI I .1 4'\\ n . .1 - - _ya jl ijLjLLIj (jLsjJI __9 I ^ g .~ L__ j _ -jj. 

LpjLJLjj ,-ljJij _^_ Jji jjjSLll (__ La ^_u l__)o .sj^jJI Ji) ^jja _^L_Lo al _uj • a jjJ-ji^-jJ 
i ^ , - -l_3 jj_) JpjjjJ ^jj JLaj l_L± ^j-^j , _JI ^J—— J_i O-* ''Jj-* _jI^j_j_^_ 1 J^*-j Oi^— 

jj-Lj _l (j ,1 ji -3 I JjjjJa ,_m_JJI jJjl- — - J--J l> i—jll j_j . —jljj alajAJI Jj-=-3 f*-— ' i-JtJ*» 

. bL_»j_j\l] ___, Jh-jjJ 


;J_j__ j_- J-<i-tj t4_1_ jJb -4j V jj—ajJI _j " l 'J ri f jl - jj_-ajJ1 JjL_J i^Jj 
J_uJ1 t .1 , . I a, t '.f j .dj 4___>L>J1 4j _L_>J_) 4jLa}A__ ____ ■ ■ "* jj-_) 4_»JL*_a 

l,i ~r > o jj_J L*Jj 4_L_ i-J__J_)___1l 5jJ-_ J,L_- j- Ld-j^jj-iJ ___Jl _jL_l_i__- _l 

L_u_S_«_j1 jj_L jl j^-*- -__>__-_. ~-L_j ___ -L__j _;jjl _3j. jj . lLi a.. 4_1 jj 
. L>jj<ii1 4J| ^_ _>i__j_t,1 ( _j__LJI ,„jVI 1 

4_> (__1_--J L__ pj -, ■ - __J1 4_j j _i "i^ 1 j j < 1 j— Jjb jj _p^1j ~ - ^JI 1 j_t 

■ ,'_* 4 (J---J j» J)j^_ -f j-_jL--J _l_aj jl __1 jJl_lj j_Jj • -_L__ jj j._-_LjjJ1 
__jLj___LjJI -_j^__-____. f __Jj_L_-l j__J :____j___JI ^jjLJI ___ -JL__ <__j___j ^ « ■ _ 
i_dJj 4 ■ j J -Jl jj, ~-_i jj • (__-- -_*-« 5jj_*__1 (_-_-_> -I n_5j_=-l 4jj- ~ __ r .t __JJ CJJjj 
L&jLcj ijj___II j_« _j__l___I1 l_j!>L ~-L_) (_-- ';_-_- f-_-_J (J5 J-L- L4--a '_iL -La.j_J,l 
j_-i j___) j__ Lo _JL_5. _,_Jj . Ljj__ _l 4__L_ ^_I ,_-jJ1 LjJt <."■<_) l_3_aU_ j-___i jl 
j<_ -J l_a _y___Lj___>Jl _>jj_> J__a j*JI ~_UlJ JjJ-^JI (jL-_>- ojJI '.'.' ■ "H -___ -_i!_ 
___*._) Lc-jJLa _j_>j__t_5 I i 0 i_- ^ . Vi " j (_>jJI J-*-' .t__J_l 3__L__a _>__iLi__-_l _j_t 

SjJ_ljJI ___) Jj_-L__a j-l___ j___ Jj a i L__L_i ___>jL__»J1 j_IL«JI ^_jjA_) j__>L__9 ^L__j 
dJLa t Ljj *H i£-iL_a <--L___ri _,J[ J__t^jjj l( _l__ill I j__s j_il_*JI . ^, 8 :,<",,.j. LaJtic 

i£_.|jj 3jj t i.o a Bjj.j_.l___ SjJI _j_b L_L__J «U_J t _£j___t Sjwa oLj___LjjJL __, ri ~i 1 J 
t t_jL__L__ ___ jjjj Luj -Jj--JI >_^L_->- .^jjj J" * ■ .. 1 1 _UL__JI ~-L_j _J_-e-a JJJJ jJj 
Jlj_-_1 _>__--? _-- Uj) i4-iL_v] 4__j_L>JI ___ ...jt j__L_j l_j--j--l (__]! 4jL>- _Ij 
.-;j__J1 (j-a ,;__»- 5f L__J ____ J__L- I j | prtljecLor jj__-x-wjjj] J-jLu-o -J-tJS 
IjAj ^lnji nj 4___-*)_-ij _)_l 1-Ljj jl j_J____i L__J ijlj--ull I j_S __tj _J--j (_3j__ 
(J_j|j_9 _i__*__ (j_. titrl" i ii a 2jJ___J ____Lj _-ljJ -_Lk. 4____L_5 tlj_"-J (j-^-)J - "-I 
_JJj .(j-jlj-Jt __!- eL__ui_ _y__ J____jj _ _jLl__>LjjJ| <__xj_ jt _;l ■_/'!__ j"H j_IL_J' 
(jt Jl__) ^jL" , .. j _fj l( jjj__sjji. J_J_J I g ij t La ,___ dC il .- * /< (L__^__J1 1 _ i^^il i^i _ _)( 
j^^JL. _«____ _Jj" imU (J-_-JI (__-L _>jij___a j_j£, -j_|j _J_>-J Ll-jil _-.__>■ (jja _>___vjj 
jf I j_b -L-J^J _-- I U->JI _y» jj-L (__J__uj . 4jl j i_Jj."t Mill _j_j_*_I 1 I j_4 ___C sl_j_J__JI 

_jjl — i_JI Jj-___oJ1 4jL_fJ __3 3jj_- jjl CjI j inLjJt _jr-i*l - __JJ £j__vjJLij 

jf _—>j - __jLoJj_j__J 1 £_>ljjl j_tlj_3 -_a _jl__J_lj -Jj.i.n -Jlj (jjl iii"11j JL_j_-J1- 
t "i ' ■! - j J (_r*J i4_j____)1jJI -_~ 5j_j__jJI 4__L_J,I . i « J L4J 1 11 "j (____LjjJ1 jjljJI 


Hj_UJ_ftLs j J_C La <;__, i"i l^jj (Jj__L__J (J-.L-JI (J*->. (_-_- J*i <lTi i^llj i iM 4 K 

jl i^-i " ^L (^T ;«l_L!L__. i j_t> L_>» :_jjJj-__j (tu ,4_jJI .jL-_-VI <j_Uj _* 1 — o 

.(j m-tJI _JIj_.jLI JjL_ j__ _j -J__*_J1j j_JI ^ _>_.__ j^lj J >~*-_H ujV-y 

____>j .nominalism 5j «...f -__-j_ L$LL_" 3j .g lj __c.j_ J£ jt (____>!__« V 

SjLlC l_jL_l__.LjjJ1 _)Lj j*__jJI 4jg f n^LJ 3jj___> __-___-] (jj-— t<—--1jJI SJLJI 

,-ujJ____J| ,___> JL-J1 L_i t4j-<__->_i 4jjL__-I JLcljJ-J _______> jj^jLcj <Li_J _j__ 

(jrtJ LL>-jJ LLjj :(jj-L I ->LjJI _j_U -»J_>_t __J £___>jJI 1-L-s. I. I _ rt «~ _>-_-T L$j| Jljj 

. L_jL_j iijSj _jj _5 jJl j>jjI_ ^jjjol Jiu -__ J _._>_i 
hypothetico- 5 _UI rr, ,„l _ 5 _ r^jJ.» 4 r,\ a,\ j .^LjJI j.^ 1 > j .■ " 
_j<<n <j_-jj__j ___£, ^-Ij--* 'f jL__> j___j ___£, _?j--l_j £jj____1 ,_,__, j .((deductive 

wjJ.1 <— rJ-J . ' _ ■ J _ , J___- _M J__lj_- i _____ La I jj 1 (j >i 1 STt j 4-_jj_3_j L__jL±__t-l 
. "[_--.ll J__.|j__II (jJj-L- _>-- (jl-jjj-ill (jj- j-__l_-i!| (J_-jVL__jj_jL "IjLlII 

j*__ii <__-ij_>. j-s-T j_4 aL-i_r_jj-i __J . jLc I Jt__>j_, 1 l-_-__>jJI J^alh i -__l_- L_ JSd 

(_- 1^1 nj I J ii 1 iJ-i I T ' j J___-J 3 j ■. . ..VI -_cj_JI (jLi) i_-Uj -_<tj . i_jl j i^LjJI ___! 
__;-__. j ._dJj J-J-C t___i _j t«3_j__JJU oj__ J_-_a __JI L___>jj Cil j i^LjJt J13-J---L 

J_5__T _-_j_0 (jl J_L_*JI _j_U (j-ujJ A_L__ ij— Lu__lI -_4 L-i itljj,! I j-4 Sl i___ (j-4 (*_-jJI 

"jj -nll ->!__. J___« ___5 ^*^ Monads c-1_LjJLl - -__j_-.jjJI j_*lj_>Jl _ij_____j__ 
4jIj ^>_l_u l?-JI < ^ J j J jh^ O^— ?■ S^ 1 "***- Jj^ tj^l (j * in ' 0' -"^^^^J? * 4 Li 1 11 ilj 
J_L_j_, _j| jjlij]) : >L_l_. l_jL-__jLjJI ,___! 5-ix>__>ij 3u jLi__-l i">L 3jljL_ij _ijj_*-jj (_)_. 

L4J (jt (___> "ll_-JI _jL__-JI .L- ___Uxj <4 1 mm ~ll__jLjJI consequences cjLu, *\\ 

_jl .l-j1 j^j.i jll dj r.l iUi^^JI i__l-4 j-loJtl (jl .4-_j_l-__ (jl _Lilf. -- 1 j «j jt- - Ijj Ul 
5 j 1 1 " -_ I ___bjj__j -_j_jL__J| JjLu-JI _ j-^i » 1 ^j <| »" _psj_i_) " ft '1 " 1 1 ~- "■ ■ " ( ,_j-JI 

___J| ijj____!l i( _jj__T 5jL_l> . njl j"_.^L -jjjls- i-_L_i-_o LgJ jj-L Lo IjjL tA^S^j 

i __.|jJo_ , l JS j_ jjj j_vJ-t ^L 4- j q _ > _ > o 5jj I j 1 L^j) __!_; ~Lj___Lj Ll_>jj__ r j__J 

, ^j 1 1 t-"i i 1 1 u __ j L^jjjjj____ jjJ jjj— J I _^ ^ l j 1 jjj 

i—J-LL-l t-JLJ_jJl jL-W. (^-jljjj _a_J _j_tj i_i_____ ,_v-L__J _j_ij (jJ-jjjJl J^J-^I' jj T _Li_jil (*) 

Vj .LjjL» _>_J j_.___II_j.Us__ jl n- ...l.>i^J L>i -^j^! 4w.j.V-.< Ij .JliJLI jjL^i 

^l (i-p-jjJI U^Ijj. ji) LsjIjLi^j <_.... -«-i _TJ-^J -_L__jli-.l _wL«_-i_j .JjL-JI _3_j>L _l _-jL 
. [oUa-j-UI] (J^iL-JI .A-LjJI _>i_-l) L^-L-L _>, L#jI^-j JSj ,l»--L d __,_ 


| — .- *■ T 1 1 a. n ... la 


Cjj j_-»-j ___- <_jI mi ^JIj 4-___Jl_4-I J*----! ji <_-!_-- *L_»__-*JI ^jjl _S aj J__2 
jC ^lj-i-u ^JL»- _P->j__jij 4_-fcjJI jjjk jSLlj . _^jL_____*_a _-t-laC ^T^lj t~>TT r njJj 

. CjLj-usLj^JI ^IJ L.glr j_j_i__L__Jl -__j_L_\T____i_j "_f (jrt->l j__J £-_■! jJI "j i^i >■ ' j ' '"II 

oIjLjlcI ^yji r u.i _>__ j ^jL^i a. i ._.,,.. i ____j_ji ji ^__y___jij 

.£j_.ljJ|j i_llLl___>ljjJI j_l J-_>L'J 1 I j jjLi___JIj 3 i j . i_ 1 1 • d, , , , |~j 
jc f^4_Lj__>j jJjj-J 1 jJjL- --J ■ ■ ' jjjI-I (Jj-" i "^l 4__)_JI jL__j1 tJ^">*J jj 

_____ LAj)L-£--1I JLjlJ ^jJI i4jj j i__j| *LuiJ_ilL ( _ T _i___J 1.4 ~c-il_i_ _-JJ _L_J_M L_j__J rjjjj--» 

_ij ^Ijl->-" inl .j_-_ t 1 ~ " j ii -- ___a ^j"! * j j ■ -^JI ____.j_.1 jc (j_*__|jJLl 5 i jlU 
jc J1 a-^L-j _)j~~tj- Ijla (jSLtj :__L__ijL)jJI 4_-.i_-.laj <d 4__iLc V g-^ill 1_l_> ((j^j 

-l,.Lfr" i»l j-« 4,j t .iljJI jl___a-l JLD-I "-J--J La __J l_---b (J-lljJ .-L-VjL- j-__-LUI J i-\-aj 
IjJj-l jjjj-' j^-^LjjJI __Jc -lJ_L-j _/l (__} J ■)----."■ _JI__h (j-u-J- 1(__S_jjLjj i n^'_'l -r-^rll 

i_l a^yi 4c)_ji _-ji ..j-u-t-Ji iij ij-~_L ^u^l_--SVi -^ui jf _i .uOJj 

_>_&_Sjj "--4-^ 4.1 Llu-o ij if--«JI 4_^.j (_-ic i ___- l_j L___b LjjJ I (jl (__lc tjJI iy^j-i 
jL___-ii (__J| tL___i__JLj 4_l -lj. t i^i ,4_j___>LjJl ^Lj-JI (jjL-LuJ JL~-_-_-i __-- JjJ-J 
LaL*J 4_-jl___ oL|_i--ljjJI _L_u Lg-k. ^LJ-jJI (ji L.i j ~ ..iijl ^Jjj-uaJI 4_c)_JI 

.4- ! -j__, , _ , l -_- ^LL-u __J_JI Ijl^j ^ytj nj;>jJ1 Jjlj-Jl Jj-*-- _-Jj JjJIj JI>-i->-] 

. JjjI jj6 La (^-Jj t_jL&jJJ jjjtl ji_Li_-ljjJI (jwO 4Jj jJJj -_~j 
Jljj -___j L___ji ^is jj jl iij (4jja___J1 -l-lljJ-LI j. 1 ! L______)Lj JL-_ LLjjL-aj 

_,k. :^L___ Jogicism 5 j^ill -Lcj-UI» _L_j_. _yi ,aLL___l __c j 1 , ."i 

3_* jU:.-.^' 1 . ; L_ . J _*_____,"_/ 1 d_J__c ____: j_ij_j Lf___Ij _^_j_L»jj_r___ ,c _ r l ^jJ,\ 

_J__x_ jl l-tj^.lj (j_3 j " .)J ___JI _U._Iil CjLi-^jJu (jlc 4 . ri . rij_a M____slj*J» Jj jl 
_^__^Lu_ jja 4_J1__>.^ i LaLoj 4_jjLc c_LLj _j____,1 '"'I J j ' 'J j ; " " L_jl . I-L>- 4_i mLuil 

L_jI .^rti-i 'rll j-j-_i-JI Jl_Lii j_A Ji-i _;1 ^-ic jj .U-U ^LUj 4j-<i__>_i 5jjl r.^\ 

L___ j__]j ^lli^JI -*__Tl j__J 5 7-j*'^ - ( - jj-S _-jj La __3 - j! i_)_,jL_-JI (JjjJ-) jc Lg_lj--j 

,1jL_ij_| __k___jji : I 4-jlj? Jj-"J _$J_ c-^-*- 'jrA-* J_M-=--ll Ij-A Jj^-"-* *3--UI -LjIi _-_3 

_^__ju Lj_*j3 ^ _^__-_j- __J1 jjj-j Jj__i__ l_jL_i___L) j> J1 jl JjJiJLj i_jt-jUT_j _5_5ti _-lc 

_)L__ j_j jjij . L-J-jj-J*-. ol, j. iliLjjJI J-L-*J _-_Vj^jJ--il (JujI — l-j 1—J j j 0 ~n (jt->Ul jl 

■ 4_U jjJ* 4__I___SJ 4 ■ ) _Jj l '">- 1 Lu-Ll I — ^__Jj iL — liLoil 4_UL _j|j J j" ■" L_jL_i__ljjJ' 

. 1 00 3^_____J| (_a J^lg)\ j-a.lj (*) 



jjjjH >H *-' (j^ 1 intuitionistic school 4_j___j_-J1 -l-__jj_I.Li ^ L» L_i 

La (_rLc — -I _i i^LjJI JL_fc_q j <^ "~ _)I JjL>-> L$-L_ i_)__j_jJt <t . 1 1 I j niJ__^_a 

1 j_a> _£_.? J--J , 4__JJ_>J1 -___ H ___LI L>L>_I *j j" «" U J-us _____] _-j-J i jLpJt -jj 

La (jja J__i _^J1 L-jLi^jj jlt tiUj (__!_:. jl ■ig-lj ^Lj-^jjj ■__, j_w __JJ Lj-__. 

. | Jj>- __j_t)tj __j JL-»J I ^J-J-l^J, I t _>__> _j— - J ' *_ ---J--IJJ . 4 J.C.J--- (jj _imiJ-»J 1 OJ \ "■ ♦ J 

1 gK.I (_L_j___iLjJI 4-j l ^l jlJ -JJ__- "L^Laaj 4 j i n, 1 -^Jt jl_i____1 _--*lJ <.£-_--1j J__i _r^"J 
Jj-j __«,__-- <_lj Jj---L I _ . i i, *m _)f sjJ! ^jk" mJ ■ t J_>- _>--->■ £jj (j_a 4_j_*__1j 

2 j. - 4j_Jj i_)_Jl_»J1 J}L__ _>-a Jjj___o ,^___Lj £— iljj — JLLa J->JJ — ^j>-j_i__i_>JI 

t(4j1 jj yuLUJlA -J_)-J -^JiS l(0__L_ J__J ,____. LjL^j _J__,lj 3j_J _-t"L«_ _^l) J__»_o! 

*^ _ ." " _1 U J *' ^'b L' L ^ '•"*" Uj. ''^ __* ^ d ..''." ^ " J * _^ _|M _][ ' a " f tf\ JjL_L<i ___ J 
p,'J.' _v«J ij (ii j't 4._-4___j J->-J L_>jJ' 'j_-J' 3-* lt-Ll. > - t j^ljjl jj ; J^___S j--*-T 
■ L jj__J _^__jJI ^j-aJLl IjJjjj jl ^ g " « n_ sj ._jjj-^LjJI 

4-**U^1 $__*_- $—11 

4jj— £_j p ■ .1 C_>_ 4_lj_j_s jj____j ___j__j .4_1lj-j__!| 4j j_ i-T £-__J 4__j J!j_ _ 

j_t__j i*i_.j_J1 oji__ ^L_V L_x_>j ,-_L_aLjJ) <Lj_>.jJj_l_mjj__JI jl _ J- il j___>J,1 
_jL- ,<_> (j-aj - \-gj\ in.i __ _ i^LjJI -_4-_=--_ £_>_-_■ L_4 (___ L__L_jI oL_l___LjJI 

L^_jj_il (jjj__j i 4_la 1 11*- 1 4_i">_Jt jj-— _ (j_a 3jj-__ ___ 4_l__LjJI 4_l>- jjj j t ljJ-_J 1 

JL>j_J 4_j-_j_J1 oLJL-_il (____. P j-__J1 _____ L#ji La_iL____ "L-lljj ___) 5 ,.. ^ .ll 
, LJjj 1 jL__Jl jt I j j « i fi L_j»__*_<i _)jjjXj (jjjJt t L__mJ1j 

jL_-_!_1 1 j__) (jj. JJ_>J| i^>r _| ^j_jl_J i*Ll_*_-J J-J (_?T JL>JI t^r* U_Jj 
3jj jJI ^Jjj __^>- iCjLLaCLalj __)tjl___iwl _jjjJs (_>_• ^j— — »^J,I ___L__u ij-__ (jjij__l_J 

_;jLJ,l __a ^__*-jJI _;j_*lj (jiji '^jt*"H j-^'" m _)l jj_ L_ij_l_ll jl .4-_. jjJ-it -1-L-.L 

___? 3__iL__J1 o J jil -ilt C-jt-i j-J j--j . -_-9j _-!> Jjj-_- (_^JI i___l jJlj (^L-Jtj 

L^____j L^-— j___j cjj_jJ-L_fe ^ g 1 ■ ^ | ^ C i "^l i j i , i J1 ____ (jjj____J1 _jj__ll , . ..tji 

J_>- J u__J j JljU CjI j jjj, l 1 11 C-i---_ • jt '^" ^Jj . 4_i_L_" __£) _-j__ijjj l-g i jjIjJ- ,«-*->-J 

liUj j_Lo .-__uJ-_-JI L_j_j_j__tLjJt j«u_il l_j__j 4 j MiljjJt f -__sl_U1j c-j-i-JI (___! 1j flt_<i 

^jim ,-b _3 iSjL-iu^ ,L. Brouwer ( 1 88 I - 1966) lS-^j-*"' ^L-^L. ^ji ^ (*) 

j.t_J^Ji A. Heyting (1898-19601 jJ_.._a __ji __!_i--L ! jJl 3. , ,U j ■■ „ _■; _^ 4_^jl_-J1 4__jjJ.I 

__9 i^__,JL_J( L-Lj-jjJ-JI J_j_- _-l j__il __j_ 4JL--j_] -,j^__OJ. __Ul J_a_>. J-JI^ L-_3J[ 

. [jUu.- j_dl] 1 SV0 j.L-1 a T __L___') , l 


lIjL-I <."ftl <LJ_^jJ -oLcl ____ Sj-4_».Tj ' . -J - "tj — ^ JJ)---' inl .(j_»JI 

jljl^j combinatorics i_jl_oL>_)_ t 1 j_»_j ______ j g .lu _p_j Laj (L:r L___jjJI 

. LjSj_o IjjJ 4jL$j ^UI ' i Jji_»__JI Jiua _Sj--l O^Ueji jj__. Lii 

R.Wilder jjJLI j -Uj-uj Jl* i4_-_jjjl oj^j I ^Jjh j>jjJl (>j '^jjHj -A..AI Atl jj 

jL___._1 (______ jL» ^j_A__dl 4 jam^l j__j L* ^Jj 1j_i_-_. ___. iR. Thom j_j_ 4jjjj 

J__J .4_l__IjjVI (jULc jj Inio jjs -___-L-j iL^jLiL^j JS .___-_! JjLlj^LijJI -jlj-Cj *>A9 
Jjjj 4 jtr _j£. 4jjlS-j|jj Lj_4_>J (J\ jla Jjs ij Cjl.tijaLjJI ____! 4-j___IjjVI JJ_*-! (_£j-_j- 

,4__.L_>J! cjj^jj^ ^Aj^jJsLi. (jjc nFuchsian function 4-. ,.j _JI -JIjJI» SjS-a 

jl J_,j____i t 4 aj ^jj j gt"i") 5jjJ^v 'jlSjJl jl ^jjjaj-ai) 4 i__jL___jjJl jjja j j^*JJ 

L_>.jJj i rnVI)) <5J^J jl'"" L_o (_r^J) - jlj^t" mL 41 Cj"JI __J__ djLSjil lj-j_*i '"-Ul jj-J 

j-_'l| ^jjj ^jjj j ,u LJ\ ^la* jL_- [[private episteiriology 4.,j i_>j ,^ ^JI 

Jj_j jb 2jjJ_*. ,__i. Jjt, ;3jjJl»JI jLSJ. -M jj'^ a "LL^iil ^ J>^_ f«J ' L-^ j lS pj^- i^~i?1j 

~jL___JL LgJc i*S_--j lZjjj>&a L}j| t J___lj_J1j j.j^Ciiill ^ I gjlr 

jjJI o L - i bLjJl ^JJ 4 n ni IL JjJI^ Jlj-->-_ T 1 |jl-4 <jl j-a jll L-kj-itjJ Lwjj 

Lo nijLadljjjj i-il« ^lja sIjLa jj-*_o (jJ) L^Jjjjcj ____ LiJjjjiJI (JUj^I Ijla Jjjs 

^JJj-lII (_£jL ^l i nr I (j-C lZjLj-a^LjjJI J-L.L»J (JJjt J r ri l^rj -K l4 jU<l't jjSLl ^cJ 

j^Jc JJ\JJ (jt 4_Cj_L!l £>j~& 4jjlj-- (jLwl j-a ijl-i-^J 4 j .<a_b^fl j-aj - 1 tt j riU lj_.i_a.iu 

jl_vjj v 4jf jjuj (j__ .4_4j__Li i_J__u__^'_ , 3i _>T i___u) __l__jIjjJI j\ l_jL_lo 35 js__ 

JX\ 4-UjJI o^LiSJI ljL^tI Jj_^. -_lj ^ M, o |_Lt (^Ij ^__jjJl I Jl-jJ jjJujUI _nj 

jja (j--J }— iJH I j__ jl I?] .^j-i-l ,aj>-- ^ J_-r " 1 11" I ajif Cj\ j i^LjJI Lt^ ^jk" 
L*jL__cL 3XL_JI ^jJcj LajJLaJ V) ^a^lil t^-4-lj i"( in"t (j-JI 4___jJjJI l_)L_.j_-_>j_, I 
La J--S) 0' 0 1> *-' f°-_Ji -^-^-^ ' *" 1 .' l3>^ 4j_LJ.1 4 j giTi^l j«S_3_J_ Ijl • « " 

■■Jj_-Vl 4_1jjJI Cj^bt- JS jrU 4j Jj___j _;jJI jLijJl 3jS__ ^ __Lu_iljjJI jjxiJ 

jL-jjl IjU^j >L____a !iLJ_-_ Imre Lakatos )J _.j__r_' ^j-a} ^j^! 

_--J (^-J-oLjJ I (<_j_L___J1 » J-.r"i" 4 j j ^j-jljjj a tllj (^jJ_-J1 4 j J 'l—3. jja 

ijjjjjl oj-ts j__u_ij t.jjl j r>iLjJI jj_L>J1 (_-3j (_-jlj i*nLjll 4j__ijj4__>JI lj"^-J^Jl"' , "jVI 

liL__^i J___j JjLS ju ^ ^jj» ^iL,^ ^(UYi - mY) rjj-al ^LLil (*) 

^j* j)j 'L__- cL_«_JI *j_i_itj jliis 1 L^j_ Jjulj (jjJI jli-il>>U jjJJ -_l_jJji (_s j U -, ^ 1 1 

,i_JLl)l iLj-^l j__ jtJUJI _ A 1 ^^jl ^__ ji,_jj__^/ (jl .Jj^-S j-uLa^j ^j^j (JrLJ I l-i 1 11 j L__S_jwa jJej] 

tLLl^ ^i^tjj^ --(^-i ojlj . .1 i_jjL_ ^ S-Ij_1_J,1 cGL_j jjj (^>II lJ^ L-jL_i - jit lj j ; < Ijjili llI _h 

Jj-- -__f3 .d-i-ajjjl 4_j_j_*JVI jf .i l ^—li-lj ^^j^Lo-. jl_LJ__ ^Jj-aJ » ^ j <\ 1 * J I JjljtJ^I — _fl I j_j l_i__.^J^ J j_j__c . 

. [_jU_>-jJ_;l] <j. J «U s j^___JL ^jitjjL-l __c_jJI JJtj ij_)^J>J,l I().lni J»-»?- .^ai-J I 3 _.,.lii oLuJI 


[_mjfll ^J-M ^ ^ ■ ■-!-» 


_>_-*J (JjjjJ- 1 (jC ____iJ_>JI _p3j__JI |j__- ^IjILsI (j£j4J . d 'j * " 4_L_ij_ij- _jj_t_> JLjj___>-1 
;\a- jTl _wa LjLjjja 'L#JLfl_>J <_j , >~i ' ""j (jjLj-uaL^I j__3_i- _^ l~ Olj___ gj*Cfl jf i<llia^/l 
jl 3jjg r rll id_L__uJi^J1 _pajj__J1 (jja y_iLi_ 1_1JL-- iUj^lj^JI CjLu.1_ , I p . j-a-_-_Jlj 

cLi>.^j^_l_ij j n nll 4____jjJ,1j _yijjL_»_f ,j__ Jis ^_-^J* ■ jjjj-aJI j___ Ot _-J^ t-U->L»J1 

lj__ ji _J__ .[ conjectures c-Lj » ■___JI] 5 j ...j->JI _^j-j__J1 oj-t j>$k 5 _ „ j<i 

. L_ j— O Jj ■ ■ _--J l 4__1 f Ju _f 1 _ < ^ i L__jjj_ia 1 * ~, , r~ j\ I 
jl . JLjJ^ ( ^Lui__ljj L-£> fJ_-L (j| (>-Uj J_-L-- (_----J-3- _-l-L 4_yfcj>_JI <j) 

, j_aju -_a tfl i *~1J _jj__l_o_ jl Lcil _L«JU >__L__j_i_---i 3j__ _--L>. jj _j^_l__iLjJI (jjfl _JJJ_- 
___j iSj-llj} (jj--- jL_j-_J i__3jjj- jj-l-- --- < - _Jj'-~-- i*_-L_l (j^ -_ Ltj 

J_i_i_->» _jij__JV 4j_j__jj Li jj . L^_-~i JS" ^L*_J _i -_JU_- - __'l ^jj^i _-J~-C _dJ_ 

'■' ieinmas .-_)I_.j_>.lU _ya _____L__ __JI 3 ... _ jJI 3_-__-_JI -_L_5___ j__ « jL_j_JI 
(Lj_t__- jj_ L^jiiAjj (jSLj-j __illjj_x LLI _j__ _>_--*j . iL_j-__JI 4j _-j_-J1 oL__-1j-j__"_ , I 

. Lu-.^ LLiSjJ _i_*_i _jl __]) _p_j__j"l (_gV)"j 1 11 a __lc _Jj>--l _uLjjp-La _Ji_u L*-i-u '-j-u£ 

(lIj-o) _v_- (-1 ~r..< II (Jyj-^ 3 j-^ (jL-j-JI ___]_____« j 1 j "1 -~ I i__L!_ j_ju __i_t_*j 

. L-ijJ_j_- 4_>,.i is> Lgjf 1 fi "1 tj La 3_j__kL__ (j___*-Jj (j! I <u 3_Ll-__- 

__Jj ^j-^jj l_4_a ( L« _jj_>-Lq 4____ll ' ' * _)l L«| jL____a (JLLo L__iLi__Slj3 

sLLjjL-.t (j_is ■t-U^t I _j>i'^j_ (j I Lalj 1 jL_ >-JI ' Vi l~-e-a _-i- j h ill _»_i L__ 1 
jLssjj (j__ (~.-r ill (jjSL V Sj_j_i-Vl 4Jl__-Jl (__5j .<UJ_? __1__ 4__*j_JI lB-J^" 
^'-JjIIj J"i oll _gji___II JL_4_>JI i_l__j_J __I__L-T 3t iina Sjjj___jL jjt 
__£) ._J_j_L_a- 4 .j -^ljuj 3Jj->- _--l L5-JjiS ^^^ 1 — >■ oULSLsL (_-^JJ jl (j^Lu 

L-Ll 4_^;_0 iL_-x_) L_JLl_o 3 n mi-.< \ \ 3_L-_-il 4__i_*Vl jj-L-u i_h'_ , __-JI 
J_-___j . Lj_- gjLjj^ L [_j(__<l_»_-!I] ______ lj_-__ , l _j_-j-3_lJ L 9 j___sj __J] i_bL__VL 

jLmLI Lj_4 (Ji_a __i__ _j_ijJ__ V (jlUjj 1 (fi-r t/il _Jaj_jJ| (j__Jj__J1 _;-- J_>J I 

i;J_-lj--3 _-J-_ __t___JI |-j 5.~n lj___kj .^__ijj--_JI j-_»-L_>JI ^i___l _iiL1j_>.yt ^j-a 

. ti ..i.ii ^^jj j^j iij^^-) j-iSl L__ ( j_jj_l_'y jj Jl_u tiLl jJ yij__L_AM ijjjj-J! - jj?tl l ___ _J_j (* 1 
- j^j 1.— i - __a_- _J_. _>_^j_j _ J^w- (4J (-l-uj j? _ix_ijl (•j-j-II 3_-i-_L_J _,___! _T -Jjuiil -j_h ^j--) jj^j -J 

. [jLi_v j >_il I -L_-_j ^jj^jj A 1 1 iij (_) Ls lj___j l djj_oLjJI j>j)L_l ______ JLss-a 

Lgj ^ t . ., - LL-i-a j\ .uTj-»-! -^Jaj oLjj ___> f__-i__-u i_ut_i_jl l-_Ijj_-_ lemmas _j]j^j.Ul (*♦) 

. I 0 ' 1 iS ^ lJ^- 1 lSJ^ j " "->J-LLt jl «-Lu^^jJl -L-Jj t j-*_|__a UjLa-II^ i-m ___3 JJJJ . _niLi_JJ -_a____a jjtu 
■ roLoJ->U!] njjj-l jJ}^ J t-J-' 1 SJJi^i-J LsjJI JJJJ- 1 ) 


*-"lj .(jutJ,) jl} _, \ i.-i^r') j«^___e__J L___jwa LL_>j-> J--^_M ^W- 1 (__-^ _~ ^-"Jj 

cVl — =JI ^ — 5 ~ ir"i _____ ^jj — _J1 Js __L__Jl SjLSJ jl__Ja 

1 _ jlt- j_J_>_> _r— ^ iL^jLaill __i\ j _J'V 4 —« ■ '» ■ lj>— ° _- l^- O^ii-J i*-_Jjjj__ __JI 
. [^jry^ieUl] ____J_>-JI ^lj^S^I 
_J>--> ^-J^ _5^>j _rJI Ajl _.ill 4_u_jj J-4 4_ljJI __k. I dA j! ^p,^-.*. 1 f_-_j-J 
.'_3_l___J|>i a j _ <j|— ' (*~ U-^J • d. j .i 'n LjJi 5_cLojJI j__. Jj_i__jL (_J__>_j _J _^?-J_ 
^L__u| _j_L_j . JJl_*JJ JjL_3 j_i r.j Ua La *(_-_-J L-ljjj 4__o >i£i L_-l___1 _JJ-Li 

£__.lJIj j wir (j-auJl (jrO >_JI (jrtj L ___• : L7 J__LjJI J_W"J1 ~_ya J-Loj 4jjjJI -_-ft 

_/lLsL_) j*J rtoj %___)] _-JJ _£ Li.il t I J_> -L«jl___. _jj*"_jLjJl j_uL__a C-j__T j -~- ~ 
t_ysjjl jj_>AJ J-4-JI |*L_. ^J-j-J *L___\jjJI jM__tjjJ1 j| . L_. J ___. _jjJ-_ _-jJI oL^j_ul! 

. LaL-U ___■!_■ __L_--C>LjJl Jlo i ______ (_-_ l^i__a 

L$j V l4JL_j t-sIjJI (j..l «"t a LLl_ S__-_i_____ U>j_r_ _gj 111 ___JI _i)lj) ly.-H jl 

_L_ Lii ______ .oL-JbLjjJI -C__i__ _. JJ1 _jjjJ_JI ,t^M^jj S_L>. __L__ljji __1_. *LJ j - 

-jl jj-^L^JI 5 tjjl- _^ 1j-h-^ )jj_5 . 1__4 J£ j_o .L__j_£ j_- L_. Ij) L_c Jj=,L'->u'i 

_j3-__j _jU--J -_iJL_-_> jl _>"Ly 4_JiL_J--> -___ljj _>L) _j__ij__iIjJI _rt_> j-_ ( j___)_____ __ )jj 

3 i '■n £ "rj I j-____C J 4jtJJj___jt j j_j____J I (ju L__ _J& 4_i0 J___jJ I J_ai__>J|j JU_-1j__»_l1 

__"JI j_iL_3L____L! _ji _jjL-__Jlj _jru_____L____il ^.^'i _-S-»J .<-_jj__Jl 4_ujjjVl 
L^jL- j_;j_>.-(M Jj___>L___I1 Lot :^j___>jJLj 3 1 1 ^ " - _ . ^I^___jj3 1 j_j i ___________ 

^___JJ 4_c^__t_Ut __,i__L_J,1 >La__ l_3L_3l jl ,4jL_,jJ| (, 4j___ Ijbl» __Jj _Sj_U 

.JLk _;L Ltijij->.j c_j_j V 4___Jj ,4___!jjJI j_i__ __ljL_J1 _JI 5 w_ JL 4_t*-4_M 

-_cj___I jjjf^'i jJSu 44_>.j _ya idj .^-LjjJ) 4j_>-jJ jj /nj-uji JjL>-> .(jjj-j-l Zj\ i t ) 
___L^__tt »_i)ljj_j _j I- "j L- (-_3 i — a 4 y i "*) "jjeJj-J f-j_j_JJ ^-n ni j 

, L^lLiL-L-I .\ij"n_«j jjj. -!j ,4_-i__>JLl CjL-L, *-.■<! i-u^U 

L-__j I _ J^ j^_L>J| ^jj Le J "i. J La -CJJ 4____ujJLa 4jjJ_o J_Lk-) -LjJaJJ I <_j-_ 
i4_i___jw« ĕjjj-aJ ^>__lij_Lja __J| .. JL^j-i-JI j| • J^ "' 1 1 lt- dJjl^JI j-uL»_tJJ 

_>J___ijj i j___Jt 1j__> __J[ 5j iii-IL !___>. - ...t . .. -_. _ j.^-Ijj II 3_^L__>J| _jl i±m >■ 
jjI j i_-LjJI 4_t_^L_jJ JI___. iJjLiUl ___.j -_;___cjjl i__jL>-JI _____ 4,m,_'t ^^^--Jl 
4___j___JLI ^ jjj^j i nll 4-_-_j_i!l _-*a Ijj 1 1 ii *» j—^LiT )}-*] 4___jL_J| L^__jj___5__i» ^ 

J-S _--L:3j rtU ^ljJljJ -_)L.__.LjJI (jru jJ»--_II -JL___i jls . 1 jJ-s-tj .4j--1jL>yL 


.-■ I . ■"» !__ ' | **. A ... la 


j_ilj_) ĕL__L_i__- ___i __L-__tLjjJl ^lc. 4j_jj ;_5 J -1 (4---L-J1 jjjJI Li_>.j_f Jl -J 
j__j . __ L___ LjJJ 4____»J,I CjI rtml.iil jru 4_jL_JLI j_uL-*_a jj-LJ icLj-i-J1 

3jJ__i 4_ji__ ^ ■ l__j___, 1 Jl£* j . _j__ijj j j r j j *i * j Ls l_J Lcj i _J _tL__ J-J-C j L_l__4 
.3 jtt fti -I i'M\ ,j_- J__-_-l ^IjJlA <_-- 4jU__i ___J j>C 

-La___ j jj_^Lj_i_) ^ <ik~ ' i«ultra.finitists ^LL-Jl S>Lc» _>--■ «> __!L_a 

_f*J ■ ■ ■ (_jl 0__j_i_aLjjJI __9 IjJJ jf j J ' "i JJ t [ jJj J J " 4_JT CjI i inLa. 

___ Sj___L__4 w ■ - -" jl '4_J_M '~' t ; - I _-l_- j-i-J 4_L__L__il -H 

___) ^-j miJ I i '■ ' ^ljj j -*t*l £_9ljJ1 -1 j"*l*J Lpl (j_a_r___-i J£ jl lij ~J __jL_J1 _ys 
~j__la L_j-I_ C-m_! L$j1 jj- (-CjJI _-__ t4____Jll 4_u_jL)jJI |_jj_L_J.I J£ jrtJ jje jL-i- _"l 
_ya Jucljjij lj_L___- £_ljJ1 !_-_ _-_ jjJjj)'^ 1 II J-*-i ij_a_l 3 "j ii-k ___!j . _ j-jj-i 4_*.jJ_i 
pfj * " jj ji nJ_>JI (3_-jJJ .j-j_J__ -c___>jl La j_fc_ ^-ic. i(_^__U-LI 1 i i i 'i (jj-~J jl J-aJJJ-J 
___J j_£__j __JI __1jjLa__1 " J__ jjs jj a i> Vj («4^L>. jj» fLg_l-i (j jj om -l Lal . LaU- 
ClSj jjo __>.jL>J1 _-j|j-* io-jI,l __lj-ul_JI dJc_-^L> (JJJ^ 5 _)-*■ l_U_j) i4jjj-__JI f ^ "j'1 
_JjJ lj-J/*-tj iijj--.*-'! 4_-uJU^JI Jj-_ol JJj_JJ 'J^_ ^ <H* (j_)j_iJI (j L_T jJ (_jJ_»- 'J-*-- 1 
Lu^Jja *>L-L_. i_jL_9 ___ L^--j-a- > u (j_ju ___j! 4_^Lj-j__J1 -l j l~u VI _>=-J ___ 4__lol_ll 
jU^ltj^-rl L__>jL_c.L t 4j*ijfi->Jl _lj u __ r lj _____]! 4;jj___J 

jj_>.jj j U ; 1 1 , Ll_o (__Jl 4___-L_>Jl 4 j x_il_jjjl 4_j___L_-J,I (Jj-P __Jj__j 
_/UJ_-L j >JI (j_a JjJuJI J S*i « j j .^j-i--"! ---IjJI (—ullj^. J_^ (__*_jj Lj-Lij i? L_u_i_ l 
jj__J 1 JL-^Jj ij-j-Jte-^il _>_■ -1--*-Uj _j--J (<J jlj '^.IjJI tj-A 4_^jj___j-_- (___ 
. 4_JT - *<__. U ! LcLj jj U~" I £_)|jJ1 j__aL__, 'U . .. .^ ___j 4"r i ■ j" A oLj-sLjJl 
(cJL-JI I j_* Jj_- L-il _L" .1 c. _L j --Lt jj_cJii_J (*4-l j)J-JJ <__-*J1 ^j_j_Jj 
j__cj sl_x__l jj- L_JJ_- Jljj 1 - 1 jL- _.->i jj-3 J__fl "JitjJI jjSo J__) . iUj iii il' 
jjjej . dU L „ it t __^_) JjjOJ ■-U m'*^I i l«" ^i_! ^kJ_jJI La! t jLojL LkJLCj Lj-__ j jj 
___J 1 J__J_ 4___L_1_>. l>j__J '(ft_jtj_JI (jjjlj-U ^J___t_a (__jL)j_L_J| J-_lljJl jl j-M («i-J 

,4jL ^______J I j»j4__, 4_u_,L___l d-LL-jjjil ___i _jLjjV1 

Jl_» l_v_>, 4U j iii jll tLi__-_1 _j-_*j _jjj jl ___) tjJ>l t-~cjj Ujj iJjLILI ___j 
_jLjj-__J**-1 J__, 3_JjVI __L__j___j>J1 ^l 1 -L>j_--U 4_j_L_JI -jLiJJI jl __Ij__- 5 JI 

__ljj_«II L_j-*>. Lj i^i nh __1 <ij i ii -»J1 l__j ,j_J . 1j_i* (_L_j n-j-ijtjiiJI j __Ljjjj-J1j 


II j- A n. Iq 


lL _jjJ| L_VI ^j—lc i ^jj ' 1" J '' * "" '~m*^ i L^±ic 4 j a C_jLj_a ^LijJ 4__jj/L_1 

, ^|j__J1 ___) 4 t_ua_ya >_■*_ cP- 2 ""-? 'J-*" L)^ ^AilH^] J 1 * 2 ^ur" 1 iS^i LJJ __^ i i" V_) 
Lo-Llj .4_u___a 4_j_C_j__ 4_j_J J_jJL_*i_ __j_l_)L>. L_ite_p __-._--*. I jjl Jj-ill Jj *-"' ■ "J 1j-$Jj 

jSUj V ^L-___>.T __lc 5 ,j « -_JL>JI ^Lj_j__il (jl ,4_j__oU-JI _•_-_. j-__. VI 

4jcj_- t_jl___ I^La jj_-_J ji (jSw<u 4__J j-__L__ L^Jl _-_jjj_<_v 
__jl i-ijVI j_Cj"" ■■ t. ( _______ Jl-J-J- 4_>l _Jjt _)f ^-jU~ i ,,| Sj_j_J 1_Loj :_Jj1 i n" ujj 

j_j-T <;____ i__JTj _______ ^jljLLCj jL_3t_~lj jL_t__oT :_|L>JI 1 _j__b (j_a 5______a c l— tiiil 

_j_) J__>.j 4j_jJl_ jJ__i 4^->-J - J-Aj . a, b, C o1_j___LjjJI 4jJ__s_jI i-La JlJt ~r r ,i I l_l 
5K,,i a __Jj JL->.jj 4_| VI .(_Jjjj ji aVI (___bjJU l__b>L_4 jl i " rVL 
■J* _ iU ^*4_i 4jjL-__a ____3 . 4j___-1j l_g ,c _J_i_ V C_J_1 jjlj i4__j|__JI jj_a 4_cj1j__ 

l_____j ^>J_i LJjL>- 1_[ <r<SJ_lj-CJI ^i-j-j-J _>jlj__1 -,i>i ^teJ rejLc ____ ;_I_-lJ.iV| o___b 

, u " - "II (j--j "i ri U ^LL-iJI ___} 2_s_}_Ljj j-j-__ (jL___-__j 4__>-i_j_ LliLa L^J (j_=^ 

_M _L__-Vl ->j>-j (^jH^ lA^ ~ _>-±--l o__-lj}_9 (j_c j j i t"*H _>-~jij Vj .____.LjJI 
__j_l_Jl 4jjJ_u i_Sjj___. _j_o L_i_u Jjlj i L>- a2 j?i jj_.VI ____ J-_J_>_i JjjJ-s "^ 1 * "*"" "L 
4jIjlj 2____j 4j1 Ijlj Lo i_S>--I ^jl j -^**' 4__,Li_. j_a_j __icj <a, b, c 

"jlulj -__3j__ _ U' i< t 2_L_ljJl __a_>j»_,l 4JL=- ___ ij- 1 ! >4_-_j '" 0 1 -*-^ t_j H -L__j1__js 
_-__. ___jLjL_j__JI ^__)1jJ1 -l-s-jj Vj -__iLLl 4jj___j jjJ_J_a _j_. j_-=lj J-Lii-j 
.cjLll_>LjJI __JI d j 1» ;1L __JjT l_Lu] JjJj-_ -_____j o_-j_-j _1vLo 3M-_.V' 

_-_____J ^Jil l_Jlj-_u jl ^.Jl (j_ai__jj 1 1 ijlr t i\ iCi j (j_j ^jl_-____J (_L_) 
j! ___*_. _l_f 3 jLij e Juk ^jSJj i_JJ_ V (jj___ ^jjtil S_l_.j_c __J1 VI 

VL_3c_- __ Lj-l-- LjjJ t jjj.i i Vl l_ij-_j 4__T lj-4 t3j_-J *4_alj_---J l-i ■ *- >— (jjr-L 
, <__ j_*_iJJ 4_L- 1 4____i_ _j_q _J_j_La j_>- _— ^ ^ (Jj t jA___-_-_4 



^_U j , ,ti-,|i _- j jl_-JI _tl__J.I ,_-,___ i ULijij y_Jl __L1_JI ij^t.: ji __J_jil __j| ljS_- (*) 

J_s _j__i-= ^jjjLl-I <t-l j_it-j . _ , . ,, i ■ ii _j_- Lj jjJij _>j_U . jjja 4J L_; , ^ L>f__ I rt-jlj-JI j__l_J 

. f_jU__._j_it] Ljjiij-Lj ____!! i_jj_>JI 4jju_j__ll 3 ^JiJl.j ff>i_L L->___l I JlA gj_j--_j _>__^i 
jLCu La ^ , j^i-- ^L-JIj j-_-L_JI jhl.n ___a j_>_ __»_____ ^131 _______U.I ,„"i -___». >LU jjj, 

(jj_l _j_ .j_) 5 n" miU , [(_>_ IjjJI Liitj-J l-UI _fj-j_Jl] ,:Li_.>LI __j_1_l__J_CJI j^L^iJL 

.[__Jjil] f4 __l J _JI 
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£__jL_JI _}j---t -a^Lj-i- j-a Jjj ( ii ^La Jl » <r L 
_jja f JjuJ __I1 d_i_L__}_5Jt ^Ljj-a-JI r il i^j .j imiII 

3-«jjl_JI ><uu.l a Jt j-itjJI jjjJI (__4__i1 . L j't j ._. ___ 

L-4 Ij-_Lj_£ij3 — _j__Jlj -__j__Jlj J___>jJ,| - J|_ul J «II 
j JJ*" (JJ-l 4_jJI (jjl 1 _J_J-__L^JI I Cj_L__I 

Lj^I -_LL <<_/_! . L_4J __JL__Vl (___jl___JI __jlU1 
_jIjjj__j (jJ>=^ JSL--,! L$i__ ~ i"i1-v 4_LL>J| 2_*_j__ LJI 
JL>J1 _jIjj____j !>\___s i(j^L_j _" L_j 1 _u^_>_ j-j-SI 
j _ ■ - " t> _____ ^<_J _c_Jlj. j^l' ; M _jT (-jj-^^tl 

A_l Jj i_)jj__>J 4___±__j j_> Jj_*_a • ___, ^jj—sLjJI 

dl___fc__"j .}L___ -___IjJI _j_UJ,l jLp-jJI J_L_JI 
oL_>L__ Sjjjl_»JI ^Ljj__j__JI _■__* _njlj-a __s_____I 

l^__L_j) ' /i i >i" _rL)l__JI _y— — ul .__l_L__' _rU d_u__Lj 

L^jIaj Jj__j _?f ' t ^ijCtaLli, _>_. j ijj jJ- 1 - 1 _j___Jlj 

^Lj^jiJI Ji_- Jljj V _lj .(>«jJ1 jjjj-* L_jj__j_ 
J"i— _-*t| _y~ <5_)L___j_-_ul (J^-aJ L_a _1 rm inl JjLseJ 
t L_j_3j__l J_- oJuJ_v 4-i_a_> _)L_ pj A ^II ,__i_J_>JI 

j__J_jLS 4____ LjJI _jj____JI I (g ■ ^ j^— _ _— __!_** 4_ ____ 

._Cj___l ja^aJI jj3-lc_ jjLjj _-1c d J^_j _r—1j}-_)1j3 



-l'i*.l-< II iin.nlB 


_ljjj_i__ |_£jl__-9 ^l- Li_-ji l_4j___l_j *Ljj iill jH--->-- L * a j] 1 " 1j_C.Li__-_ jVl jja 
,j-->JI ljL-$j IjLe^ -L-*--- (— ' lj| IjU- 'l-i-JL-- Jjjli [__"? jjj Jj-**-i -« LJLc. 

j-« jj_L l__j__i i JL>. _;i (_-—£. ' ijjjj-iiiii I _ni_»JI ^S^*^ ■Lj-s * "■"■ * ' Lo jl ~ ■ "1 1 

_£>-*- 1 jl <LL-~'-Lj _>a L_i_CjJ.U tiL jJLl Uu_ ___Jj j_____ jl L___i-JI Jj j q 

j_s , L, A j j 1 ^jVs j ^ * L ____L__a Jj____l 4.-*_i___i I ^~ ~ ____■ 3j__ l jX 4 — - ,~ « 4j | _, 1 - 
^jjc <L-___L>Jl ^_a^l__-i J-J-S jt jjl___-_J jjJJl ijLljJI ( ___i___4 jr t j "jj _l ^ l ~ jt 1 
4___uLJI 5L_>JI '1 L___,j j__. Ju -J ljl_-( j| _j_«JIj .^1_u_j^LJ 4_ij_j__UJI 5 t-J , ,. ill 

:_>Jj_-JI _jL j-_____> L_-____T jjLj ^JiJl CjIjji^i"!! i— al U- i ___ -__J_IjJI .LjjJIj 
____L_JI _i_JL_l_ j_1 _Jj— i ' L^-ii) j__ LiJ, l _j-*--_j '-_iljj'^i"ll _JJ_ <____- Ijlj 

. _i_ijJtJ1 ^-lc j-n _£_-1j_jl ^\rTi i ii l -J tj_>-i j_" i_JJj_3 i L-t-JJ—- f _ ■! ■ 

L_Jt_u>J1 £jL-__ __j__j • *" yO j 1 * 1 ^ jLj .jL____ _M <L____i jJljJL lL__~ jj_L l_9ja_,j 

Jjjjl 4_Li_aLj 4jjjl_i -t i~u""t i£_al jll j__ LsLaj 1 j ■ ■■**' '~J ' J_3 i Jbj_-E_JI j_— i 
(__3j__II L__Jj__j j-j-Jbl tĕj-jj-j} Lt-LjjI o i-^. ^Lj-j-iJI jl --Ij_j__JI (j->Jl .J__jIj 
_j-_-_- ^sJ j___ 4_c_i __j_j ^ia . jl_-Vl J-jljI _," -_- J ()___>- -JL_»_ V ___j Ijl i*ii "hl 
___ . I__>- *_jj-IjjJLI _jJL_»Jl c Llli i ii L <4_Tj_»o ^qJ j^~~~»- ji t4__jJL»-a 

._L)_L_k. JKj^iI CjjJljjj ,1 jh- _bjl jJj (__-i_jJI -JsljJJ ^lj ^'ll p j-^H jl->J 

*L_j| (_^j *.^?1j LoLaj Jjl -£ __sl — j ^j-uJl-j-JI ._L-_>.jJjj_i__I1 ' ~ « I ^ j ■ U" 1 1 ^jja 

j-~__t jl_J . ^Lr>.j _I1 ____s -Jujl: Ijl_--i 1 'o ^L jl ,___! ■_ t L__- Ijjj _-jjj Jljj 

. i__ _k_L 1 _L^ij l ■ - ^ j_u__/*_M 

^j^___J| j_«j . i JjJL__-a l—Aj i4__j3j___ja 4 inlnill __L4 jj-o [_$j_j_1JI .~il ~>t->Tl 

jjjl__ (j^L. 5j_«L_U1 __if_u n-o ^l__JI jr. I g » (_i'l 3 I, ,,i-ti 
J£* J_l__ ^ Uj UjL ULL (___JI (jiiai 4-l__.L__ jLajJI j jL__lf __-_- * JL_l_W1 

jl J u" ij l___jJI JJjjoJ <L_lL i i V 1 . j___L_l --j_i_ajj jJjjJ L^j_ajJial (j^Jlj i_M_it_-- 
I ju_ __)_____-! L-jj . jL_J.lj jLajJI (j_j| j 5; -_J (_J jJI J-_-~^U,l -__>j__-_ (_____. 
(j_- 4jL>.L \ ii""i 1 t 4-jjjL>JI 4jj) j i ii \ (___J (j_i___i.il -_ij__s_i *—itL_>- Ln (jL_.j-« 

1 fl (jjjLij V __)j_>JI 5j-_ ;*LI->.1 jjj j-a j-JhP -A>- LiJ'-"-" J-^' Jlj-_-JI 

l_L_s jj .fj_x__JI 3 ---j .... L_j__tjj_Li JlJIj-jJ -Aj-j-t- jl J-J iLgjlj -_____JJI ___ 

jLaj-II ji ____) ■ 1- ^ * (j--_J 'j j j^ 1 JL_-_uJ j______jo L-t__j| jAj yjI^c jL____V 

\jlo L*^j) Jj i4_Tjjti3 ^ -» ■ j" ' 1 1 j ^ i — j ' L_jjj L__LjjI j__jjjjj L*_u__I jL_J,lj 


j_sj <SjlL _>_juj_J] j-Ll- j_l_=. iSpace-hme (jLSLajJI j_fc .Ijljjl»- LL_C }L___i 

_-l_»J ^ j U"i i n! __iJI ___. iUn CjI j ir-tLjjJlj . [j-T 'i n <jLj-- i_JJ_ (____ 3j^L_c 
jl < 3 1 j -- _j JjH>- ^-J l_J; "i .i*t_,l _>--_>J! jj_j-jj . J-jJ__»J| ^__ miII Ijt-gJ LJu_i__.jp 
. _LjJ_>Jl jL-JI !____ 4_£>.lj-j _jrt_>- 4_jl (j\-t->-^ J^-JJ uO^"^^ 

(jLl t (jLSLLIj (jL~.jJ1 (jl L-ol__i-~ i___i_j_>. Jj-j-2j I Iiii ii'tl 1 ii iM jl__ tj^-jj 
i L_____>1j Lj_g-3 1 -> j -i j *« Ij-jI j_Uj (**-j_-_- iH-- (jj» 4_Ljl-u U-a j__jJ1 

__I^^_Ij| CijaljLo L__jIj . L_jjjj_L_-iil (jjo £jj j_-> I <.^j.'3 ji-J _£l jLs __!L-Lj 

jL^ -U l ,.,n L_L_ ij_i___J1 "L^LlL* <u_>J_JI L^j Lj__) ___J1 4jj_jL_*1! Sj-jJ-^J 1 

(___j___j L <j_jj icL^-L_JI J)jJl>- ^J—j- aJ 4-___-jL_. 4jj__i 4______a ._ij_>.jj I___)j____I 

i IJuis Jj__j _1 LuSjj . Ls-j-*Lj L_ljj JljJ ^ __l!1 5_Lll iSjLoJJ 4sk.^s>\ j 4jjj 

_J______'1 L__jfj jjj_ j __Lj ^J 1jj_iVI jl L__L_ji cl__i___ (jc L_*jj_- (jjiu L*_l 

. Jju __Lj 

3-jLj 4_juIj 3j-3=-j-_- SjLi ^Jljj (j-J^ _j^j-J1 fL)_j-- jj_ J-_____ alj ij—u-S/l 

£j___>jll 5 _*_»■ i 1 i <r _*1 J_____ _ I (j-a _>--lj . _i nj \\[ J-l__L_1 j__ 5_j_ I Uj jJljJ 

^j-iii d , Ul . ,.l i ^__1j_JI — JL_j _)_* "t_-L__a 4_j__j__J1 (jl _) i4j___Lilj j_J1 __-) 

J_^ jj-Ljj : L_ljl__-..j _-JjI l_JL_j . L^JL-e-A _.-,__«_ j-i___j jl j VI -_j_______j _____ T 

___. ij_-____J1 i-_L&L-L- '"'I • -^- jja ^L-jiiYI jl ^jJ—aJI JL-Llul J_"j 3_U,1 i__j i i j-i 
1( jj___? __1 <yj i ,1 -w -_____jj CjLjJj-oJIj -.Ljj-S^-jjJlj CjLjjjj-JIj oLj^j-jSJ _"l 

. __L*jj__>J1 oj-^J 4_v_i_ll #L^j__!I _j_-Jj_) (j__ j « j 1 1 (_._> j__jljSJI 1_Lu_>_ij.j 

\Jb J__>. (___ l_)l_-_jJlj _)_CJ,I cl h" i.iLj LiUj l?___- ,J$ ^Uj^i I j__b _J_. __J-J 

_).-_ 4_l_LJ1 4_i_Li J1 L^jLo (jp-iiij (jl (j-Lflj (_-jJ1 4_aL_JI 4jjJ____J| (_^_Li__bL-j ^Lj____J' 

(j_-_ ^M-jljSJI K j'tL< ; ,a jl _X->_I |j< .a> . lj_JI C-i.j ~- (j__ (J_-Vl (_J_. lj -L3_j__JI 

I ■'' j Ij i_r-ilj_- 4___i_j (__J c__.jC. J_9j iL_bj__uLj c L j j -i 1 1 (j-Si -_ti___JI 4 j --LlH 
(j__5J l_^j| LJ l_T ' ■ * j ■ ■■ La _jLcj__ij .3j — « a 4j j )J__i L^jJ 1 jitr. J-JL __tj___JI 

i__j-j__j jT (_L_?i Lg-?-«_c i n — JjJJ _*f (jjj_-_'^lj i3jjj__j *_jjLUj_-,iii _)j-~j _jl Ll__jI 

.__i__jj L__- UjJ-l 

J___ I jj l_— ^—_jj ij____i— i_JL c.L^___l!1 j * 1 ^~ 4__j_iL___o J i , ,i 1 1 (j-— 4jj JL__j 
(jj- JSJ 4_jjiL_Ll (__-._'l j_>Jl jj-*--) < jjJ I J-L-J,l (j-L-i ___iji!L LjL_jjc, 

4jj U'tJ 4-___-l__>JI 4 J ^ . .i ■ 11 4jj-___JJ _ylsj_j_j __3j— i-uj .^S-LJI j ~1 JJ_L- JlJjJ 


— Ig^ i\ '£. A ... la 


Lajj_j 4_L__tjj I j-is j ■■■*■ jf LJ ^jjijJj . J_ J__i jl_ejL ■ U^a. 4jj j r n ill 4jJ_.L_«J| 
JJu4J j* j j"ij j_J1 c Lj^- jj J-.^ '■lSj-^s^ ' ' 1 ^ Ij-* 1 - ''j- 4 »>_-- 

. 4__L_jJI I j ■" j 1 1 l j i^i*^ c A . ,*:, k J t aIC 
^-j-jJ (jjj-ia _>_, ■Jl* . 0j__- _j-_-J_-J- Ji_jljJ <___j_--[ ' _j j ■ " La ___9 L_jj_J— -J 

ji -^,t— " ; ' - c '-j-^j 1 j_______jj r-ljj jw_Ti , t-. ■— n f j . ,.i ^tjjLill^ . j&jjL _l ji ■ " « 

_^J$-_J|j _yj_J.1J_4.lj Cjljli"] irl-Mj _j|j_ALiJ,L) ^it li 1 <_[ , 4-_ulj-V J__U lUj -— J 

.<)U u ii j"i l jtyijia (jj-—i — 3j— '." "H I1I-4.J . __>--_Jl _j1_kL— II L_ajfj ( j(jjj_tj 
_£_)LjI1 (j— sjo ^j^N "*"~ 1 J-_-L_>_ __j__ -d mhIjlL) j»ji_II __iij Jj J_c_. -j J_jj 
J_i__| i— j1 -_t"u nl Jjxt _ya __Ijj .4 jt>iLjJI L^il Jj— — - j>_<- I er- c i<l J— -"L_i -"I 

J_T. iM I 5L___J 4__a__l 3jj_i__I ^jj i_aj__i _Liix_-j . Lg__t_ljjj 1 rjll t ~ * - J_J 
. L_ijjj— *_i 1 j__ Llajj ___. -_aj_J.1 4jjJ_j ___j_____j c__l_k _fjJLl 5_xjju _i_a. „1 aiI 

jj-J-JI ,<_^|j__i, _--! <>-fJj tl l*Cj <a_jjJJ 4jjj i_JI <___jlj_>J1 j^a i«-C-jJI 
L__->*Vlj 4jj-- L__ljL>-i !,___-__ III ;___! j-a ctb^' A WjL_ 'J-^-- t*--i.l 

___) -Uj_J1 aj_S__l ._)L_j_l __i__ j U_ , ,. U ___».L-) ^J^ _»_>? ___<- (jLij___1 i<i_-i_ ,u\ 
sjj__J 4_o-jII 4. uUtl <j) __A 4l_u.n rll 3j__Jlj .(j-^Lj j^j-J O 1 ^ 11 -U______ 

. ether jjjV1 4jf __i_ L_ijj__a (jLS 1 -_jjb_-_j La ^^--j ■ L-jLo M_oL>. L_L_ _^j___ 

. La 4jj_>_j (jjj-Ls _>_. j^p^l Jj-J-J C -1^1 J-- j t~_ ■ -M t j_t_>.l__jl (j^J 

—jL^-t—iJlj _jL1 ^ r-i*-fl _>__ 1_l_Ljj— i"j jjj. L_jL_> !____ Lj___-_j_. ____ t ■_ ■ .1 " ,t «1 
jL__el jj _L__-_ JL_- ____ 4jJ . !___ j_ ! j_'1 Jlj_-_- UjIj! ____! i___l_i_Jf cjLIj_JIj 

4_OjJ__- (___ L_i_J ,^J_(_>jJ.I ___} jj r/t i-t V"l,l _'l 4-3 ^>_1J V ij<__»J) ^JjL- Jj-___2 (jj9 

L_jj_j___i -lUj 1,'jJI 3_)U\ (j_a ^jj jjbj ijjj-l jf (j_>lj_-l jUII (j~ _t_i :4__isJjjJI 

4_VJ ____ JjtJ l^J-L—jl 4j_ J i ii "i'm (j— w- J_i ____ l_J_»-J-S jjSj jl _J _* (^JJ—Jl JJj-CJ 

j_a l-J^I (.j_j__J1 Jj j r J-5«jjJ _?JJI j-J-*--Jt __J ---5ljJl ^J-_Jt SUj _>_j-____-jI 
.jPjj- 4_t_- jif)| (_;jJl (jLL-U j-UiJ L^jLLl j-t___J| j_4> j-U-l j__ l__C4 -j-jstltl 
_^_a*J (jj-L— ^ ' " '" J--3 (_— ~ Jj 'i_$j-_ -> J-^t- Jj-_=_—4 5j_)---J1 o-l--. Jit _a (jS_ (<J 

jL~jJtj (jLCil -ij-^-3 .cjL_ j >__J1 ljj-Ijj Wjt . _L_.j_j_._J, I oLLij_s__LLi 

I i _ -— (4____j____j 5j__L_u 1 j'l ■ ■■ -- (j--_jJ ^(_--— L-l 4__-j_— jl (__ll _jj_a__J j_Sil_il 


cJ>L_; 1 jl ^ULj . j__UI j-UI i^l ^ ■ m .' .H j _J ___*_u L____t J__w>U1 jjSJ 

(jrtjj __)j i ii *q ((jHail jL_J1 (__fl 4ii i a _-__j__-j -Jj ~r "" 5jL_lVI 
_-JL-JLj -J-* 4I_j__,j ^j_____J 4 n llnll -L_,j_-_JI j__i l_S>L__-_ i 1 _Jj__iLI l___>UI 
j j" -h 1. 1 4_jj_j (lj___L1 *"___* *}_ll 4__j___J I jpl—i i_3j___ -_cj_-_J1 _>~Ll_ j_J>- 4-Ls 
J_p- l___ljj_. _,_ Lj__a JJJ-U I J~-»J lP=J^' L__al_Lj 1( j_L__!l <U_! (Jj^lj _s-JI 
C_j_4 jj i*.j-i__JI <LCj__g jl J__j4J LaLaJ Jjj i n^La _J - jLa_fl Li i_J j -Ij . _j uo nill 

L_-L_i Jj____II j__ jL_ j<s_ j_-j •_)—>■ T J„ l£> oj- 1 j- 41 lC ^-j-^L I _ jl j 

j*j_*-__ __fl (_gj i-1 L___ ^Lj j _ II _>__ I _3_a J-jJJ J-jj i ii c sL-a Cj__L-_4 jL jL____- _1 

._jl__Ll j__ll _J| a L__L__ «j____ jlal ^jJI j__._l tt __l_UI J____Ji 

jL__nI JjlJI ti-ua- j_- 'j-Uj 4_l jrUJ oL_j_-JI >_ ■ J-i>3 _J___J j_1 _____ L- 
,__jj_l__ ___Ju f.j___Jl £__j_l_ jl jJLo _>jjLl_ (JJjJ- j-_ i irj "kJI _j__Ij___ _l 1_L- 

"_!__ js _LjL_ui _!_*_ _i j_i.b uM ,„u __J| a , ,,,-il ^j. I a__j__j c^bUj 

jtyin j! _£jij___J1 j_a _>-J 4_l Jj ,__jL_*-'_l =_____ >Lj j_L_Jl j-a -jLfl i j_^___ 1 
4 i mi * 1 L _Jl_c_ -L>_l L-$J 4_-jI__<j 4___-J ___ (j-sj-M 4_c.j_l_ j_ tj^.nl 4" „1 

u_ H __'| S__j__j jIjl-J, *___>. >U1 2 o jfltl j j--n _ij___ __JLJLj t _jlM,l jL_Jl __Jj 
ij-i-T <>L>_1 ___ jt u_-JI _L>_j _ I Ijl* <___ J^>Jjj *.j-l_JI _)__ l_l La ^yLc IjU___I 

jl- ' * « (jrtJ V/C 4_L__ltl :"__!___« 2_-jj jL- a.-i- „>Lij .4 jlc J_a[ «~i a _L>_I >L_w9 
(___ 5j ."li -■ __JJ J_— Ij (j-a i4jL_1J 4_j_L__ f.j___JI 4__j_lu jl Jl__-i_) _>_>jVl S__:j-__ 
.4_jJI _J__ Ji_, ___j___j __1juT 4_-_J1 _>_U_j| oljjT (j__ j«Jj i__J_ 1 
. Ui_j_>o I jj.ij-i.->- (j-Uj _Jj_- I Cj I jjJ Lj (j_- i ** 1 -n- j 1 1 _Jj J j__J l (j_- (j _? I J___j 

(3-l_jJI j-ijjl (jV iljL^J IjlcIj L____.j_, interference J_-Ij_J1 Sj_-U_. _-jL_j 
(__ 4___j_-_J,1 i_jIj_j__u_J j_L_ ^ij V r*-,"t _)__-! _>Uj Ji-lj-iJI fringes l-jjl^J 

4_iJjJ1 (j-o _)j-U 1— flj__j -J_j_JI JJ^I (jl JL-jJI (j-aj (ij-U-JI *L_.j__j jljL__a 

j-a (jrtjjjl--. JcJ-JI __^3l____ jrt^-^a J" 1 ^-*i ^r-j- 1 s>a>L_- inte]ference J_-1j_J i (*) 
ai___=-J.I dj^jil 4S>>Jl 3___ j|j_p L-___ conslruc(ive sU J_-Ij_j| oj_jj .jrti-jlp-- _)j ; ^ , ^ - 

Jj.LC-1 Oj-L Lo-LiJ . L_4-'jl^_ij 1 n j j " n ^ s.__Jl _aljJ" (>a _j__i-j— Tl jJ-i 1 _TU-=-jJ.I _Aj-- _>—_*-- (_JI 

jlj_j j^J^^il i^j-J "_4_ sL-JI ^aij^a __i i^j_-_-a 4JL4: _jl ___jl J-u Uj_c desl.rucv.ive L-l___ 

_l_j_ jj____J l LjLa-jJI^ (ij___JI _4_jj^ cLj j _-_J- LLi uj j j_jj-J I Cj1_>-jJ.1 Sj_-___JI - j-4 -LiL-iuj ._£_>_>. VI 

j-i ? __iJI _____Jlj ^L-j-JI _)_a _ ■ «1 l jJaLJI (__4_ J_-l-_Jl Pringes -_u-_ L-i ^ ^/i-LJij 
L_j_ ___! i ^jUti _|_jj ^y, 4_ii___Ll ji-Lal ___ .monochromatic _j_l lSjL-I fr j__Jl J_-Iju 

. lijL_s-j__t,lJ _J_-ljVI sjwJaJI Ji-l-_ J^ 


oju_ J-jj-a j-a Lj-i nLu.a *V/C lj->. _-L_L___J| i_Lx__JI __JI 5 j mhIL *LuL_Jl 
___£. . jj-JJI j-a '-'LU Cr^ 1 -^'j 6-° U_Uj f_^-.'„' J I ' ■> * * LT^Wj '*Ll___JI 

jjU-Lo I i I V * i ii I 4__ijj___i i Uuj mty» J->~'1 J* tj ___jj_jj j t^i") 1 L 1 ^gj -ic i^i"tl jt 

_tj___, I j^jj ._____-> Lu c_j-~j (interferometer jAy*3j+*S&\) jJ-U 

l_i j_Jt (___Ljj_<j_'1 ^_jLjj_j_ill U>j_K_1 _-_J1 _-_»■. j>Jj>_<--J1 ^J-ilTI (j-lai- _-Jj Jju-u-tl 
j-Utj i(J_-|j_lU (j_/U__a ^Ij_>.Ij jnj^ i.-i" ____ t__Jjj-i Jljlj j| ' j j ' "t*\. 'U 

. UAV ^ UJI (___i « jj__<l £b>» ^La I j_p-t 

_9_L=__J1 J____.t J_ij 4JjV1 (J-T . ' Laj- U__ UU3 3-_lTi j-__ 3L i^-^JI __ol__ 
___i _a"j_Lsl jjt L$J _>__J jjjL|_S-11 ĕj-^^-T *L_.j--- : ~->l_ , n*_M __J) ojLit 

. ^ \ 4__j_-_I,l 4__j--_JI jljLiLa 
'La j j i.i ^ j£ ___»_jJ| _Cj-*J - L--.1 M L_S1 (-_JI jl_-9- , l j-<s Ij_l_> -jL____ -M I jj_ ^Jj 

jdl_L_^j_-_u_i j-jj__v ^-lJJj-^1 pU». , *i A\V r L_II JA .4___-L-LI Jj r„1l JSu 

jM\ jjj_o jT j_U_. Jj_ :sL____j jVl ___■ J_->L-JJ j_U_aJ J-*-° 

j j...A",^ G. Fitzgerald 

(j_/Lj-_11 Jj_-ll -w-j_V*f iiiU -_u_uJL1 _jL_J1 yJiA i-jjUI ^L__v _*1 ^_-__- _)t _JI L__wlj 

Jj_- (j___j_j __Jj__i -I * ? j-w ^j_lj_?Li <j"U"U d_>j_>jl j-uO _1__kj J± *\ __Sjj__r <_gj Ut U 

3_Sj_>J1 -L>J1 jl_- 1 j' J_J-U jL) Jji-JI _-_UJJ <4jjJ_> -Ljol ___ JpO JJ j___- i^-L-J.1 

.i__iVj-j-JI _ j__ Jj__ j_. L*j_-1j L-__Ljj Ijj j«" jJlj-ij-jj ±p\ £>_-! Jj • 1 jl_L____ 
5 1 ti ^ 4-jj jj__1 j j>_sj *H. Lorentz j-^jjJ _Jjj_i_> _jj_Jj>_jJI (-jl-j-uiJI L-il 

rtjjj jrj-JI _Sj--JI J^JLj i_JJ J-J^-JI l^- 4 » --S^ 'S-lUt (_-3 'Ljj^SJI -Cj-aLujJI j_; 

r l_-__=w'_ , l JS ^ L_-U_ JULj) J^oil ^U-*.: -UjLir- '..U 4jjLU P LL_iVl Ja 

jt l-t-jIj 4__1 OJL___j tjjjJI jj^l lj__ Jla j! jL ^ W ^LJI __3j5 .(_£jj-Vl "LjLU 
3_> j-_- ^--t j-uilj (3LL__ _-ic.j il_j1j_l1I Ji-L IjjJjJI 3i*j_>JI __S j-ii-J Lj-t---ja jjj-L 

gj j _ nitt j-__ijjJ j __i ___) jJ- _ , L L<i_t j—t f j1j_j_L_J! jta__ j__j_ijl .oLiL-JI 

jLta-K^L-a _Jj__e-jj 1 o ij j-ajJI _--3j Jj-oJI __*3 -_llj-j t "ill I *jU«* __-Jl ' JjjJt__J 

. jJ- VI __iL__L_b 4j *___>L>JI __)L_.Ll_JI La__ jLS jjL_jj _jnt ill Lu ^ i*^tj __J1 4j____JL 

_ , a-)J .^-j__L ii <dl "lL-L_- -_*_>.|j_a jt* _>T C-j-Jt ^j-"l-I ^ ~* * 0 ^LjJI __-)J 

_____ -___L_S_i1 jl JjJ-JI _j ^> 1 *i"i "LLc __-- j-l;VL "LaiilLI -£j__-J1 jt (j_.lj-_-l j_a 

- * jjU ^ij <a i-j ___J _j_b L_il dll i^il„"ill - jt__ I mi i.a jt j_"i niijT ijJjJ t jJ I J-t>- j^__l 

J_u>.jU1 __J| 5 iiniTL 4____j JjJ-JI -J 4jL LfjU-J.I _>-L_m j! . jUjJlj jlSHI 


_jj9__J1 sLj jj_Jl 


__Jj t " ^ ^ j j 4_jjJL__. --'..->■ (_y^ l^l.ojgj 4__L_JI i__jjL__Cj i4_-g_-_j __jjJI 

jja -_b- (JJ-i jJ i Jjj-j ____>. Nll jl (_j^jlall jl£ . 1 *\ * 0 ^LJl (__j_) 4jI _ r.j^lJI 
t-JL__l_----j jL_-jJI (jnj iijj t4-__-l j So^ jL-JJ _■ -.j aj lU-vJ_J |j _h . (^Uj. __iM_ 
4_=j-u_j JjVl _Jj 3_i___l_JLj J_»Jjj tjjJI _L__>-}UI Jb- L$J_u_ ^ sJuAj 

JlIc 4 i j c _L_-1jJI Cj_L_J1 (J__jjL__-« (j-tl UTi jf U>JJL> '^ 1 ^ (J- 4 L> x -~' (j -- '4-_jL_! 
4_*j i_jlU <i jL j-j Vj _jlUa> j_-_~! 4__oJ jjjljJ lL £j__-i _>jLj_*j . (jrtl___j_J jjJ-A 
j j'U-_N 1 1 el___jj_l_) , l1___>.j_J *L_jJ>. (jjJ— ■ __i__jJIj 4-9L<jriall (j__jjL_La ■ U^h 

Jfb 4_c.j_j ,i j|jL__a ji Lijp^ ___ .U "i3 l1_jJjJ (j "jjl— —11 _LifcjV jj ril" ^JI 

. 4 ii i n i!1 l.^"-f)j->- (_<;? 'jJ-Vl (_Jj ^jjjiilL 1 1 j * 

(jJjJo j— ■ jj— — L*-l 1 J__ Ci_i__L__,l 1 ^c_ukl___il *JJJ jJ___— lI 4_ajj___> J____9l 

: ______ jjj . (jLsjJl j jL-ULi 4__I--LI 4j1j "H ^L___Su _L___L_T -L_ h -_i,<j--u 4_jl__ill 

ojjLn « j__! ,__-. 4_jL__JI ^L___Vl C>Ju & jl J_3J 1 f1 f1 J , ,. t 1 <dj____f lj_q -___L_uij 

l_Jj j— — Jl CjV j__a jL ___1j_j__.V j_a Jl-i V j_J .-LJ Lojjjj rJLJJ LiTm_ J-L_j 

_j_i_!t_JI -_i_3j__> l_iL_j_kJI j£^ 1 jj^ jj— j _--JI 4JL>JI »L i""iinL i4« i iLJI (3_ jj V 

.(_jJl-JI JU-jf __11 4_jJU) _jVL>JI j__-1 _-_- l_1_j) <jj__J1 4_-j__j -JjLLa 4_ukj 
i4_ujj_ij 4_1jj_1_j J__L_ j_J i4 .jlii 1 11 Ljjjj |»Ls1 LijIj j*>L_La jL-jJlj jL-JI j| 
£_j___LjJI 4__._j_j__II j_i 4j JjjJjII Jl-l-wjJI ______ jJ l jl ._->_) _;jJ.l j-J-T _-J]j 

JjLuijJI (Jj__- i^j-i-t 4 1 j r ij (^L l-_-__j_J JjL_ j_j__. 4jI . 1 _ J U__-j_lt jrt_i jiiLili! 

■ -5 jj .,.'11 £(_--«ja .4_jjJ_J.I L_j_i_- Ljj_^__ ji l_3_iL___j 1_l ,_-—>■ :4_jj_l_*JI 
J____ 4__!__ --J_— J _,_J loJL__. Jj.a- 1! 4_Jj_ jj_J j^ j— . LaL— i 4__j-_JI 4jj___j 
. 4 j i *"i Lj 4jjj_l_> (_-£ 4jjln io VI jj-LJ V 4-l.j i^>Vl L^---L___j ^_^L_L- (— — . 
Jj-ii (___>J ^na-J Uj 4_l_S_s jLajJlj jL-Ul jc £rt___bl jl__it ____? J_ j_Jj 

_J1__ ___JI I( _y__jjjJ j___Lj c-jjj-- L__ Ijl L_Jl_Cj_1j ljKJ-l cjjj _l3J *jL_4J ^Lc 
4 J_JI ^IjLll-^I j-a (pLJ jL_ U (-JL-JLj .j-_f ^ j< ; ■ -N c -J---JL 

Jjjj-jj _s jLl» jl j_l_IjJI j-a jL__j . l£_j_-L_jjJ1 (_i_ I ^ n j ; U ~ j_a Jj t^-L-^l 

j-a jL-T jl-JI -j|j J-^L_-t J>-1 j-aj -3JljJl_>JI 4jjJ__J| (j>___u V _S--j_~ l_jj _J I 
1 i j j^ 1 "jj -_j^j--JI <L_l___Jlj l_!j_*jJ1 jc j j_'*"'^ 4_aJjJa 4j_>.|j_a _Jjjj_uaJ1 

L_jVjlL_- 4j___' 5jL_-1 (Jjjjj-L-Jl j-4 OL :l_i___J ,-__jJ5__il *\ Ul>-Vl 3_tj__J jrt-Jlj 
1 1 *j-- ■ a Liaj__La L_i^__L_-1 4_cjJl_J1j SjbJi^JI CjVjL*Jl ___UtJ ijjj__u 


II lo 


L_ j__J 4_J jj ! 4__^J LT^""" L 1 j ♦ ^ j i ^t l df j j ■■ ^j__J ^ t t ,^» J_J oL__,J— -— J I _— lJ_Li_J 

,_JI t t-t5 *, [JJj--- <t_il-_- _iSLL_- 1 1, 1 j y. jjt l_«_£j '(jj^- 3 ^Lt-ij (j-_j_i_uT dJjLi! 

. E = mc 2 5>_-3_-J1 2J _.l__ll L_*bJ L_lJ__»_. .iloSJ! 
L^jli ^yi ■ *.t<~ _U___J1 ^l jU.S'. (_Jj-»j ^-lll -__>U__Jl <? j-_i _J j__t__.i ju_j L- __-9j 
ĕlj__JI ___ obj j >jj.ji,1!j oLjjjju_J! J-jjJ __l!1 4-_L__Jl . 1 j-_ :4jjjjjl ,-bj j _J1 ^ 
1_i_. _j_<_-J JLJI 4 t j jl_ > . l j_,L___J ULaj JjL_ 4_JU1 -J__CJI <_;______; __,_=, ^^-^L 

j\ t^-Lc . Jjjilj J^jJLl (j>) __j i n'^ t4 jii .n.tl 4j;J___J J^jJI iJLybJi j_t 

oLujV| ___ 4____>jj____- _____.1jL~ .-___- l___ o1j-jjLH1 jj-a ^ri-a^ej jj) JjL_j ,jJ JL_- 

,o!>___S->J,1j jjLlJI ____ Sjlij (j_*1 ____) _>! Ijl* _j_- [_fjJ>--"1j ,4m(^-a-"(I1 

^^-^Jt 4dj&Jl 

^k^, « a_j ■ ,„;ii _->j____ji ._l__=__.i ____. _£ cy* ^jji 

1 <i ij-Jw 4 J I rnil ! __JjJ__J 1 _jj jUi" 4_l_Ll5 d_____i__ l J_- J-jJL (j V I j_l (j_-___J_J_C, 
_-___!_. L>J| __Jj_L___ Jj__»- 4.1-^ iii 1 j .4 <j _Yi , .1 jv_U_ t j____i-^_l,l J__-i -L__j_____ (jj-*~ 

. jjj_>J1 jLb^l Jib <U->L- jjjj-UJ _Ui___JI 

. L _Jj,'_M ...ijT _jj-___j (jjs ___i4_ __r; i"1 t-U (jLajJlj (j__JI (j_4 -_____j Jljj _• 
jjl^"-^_-a (__--. -1~ 3 ' ^** *'"' a i4jj-__i!l L^LaJ-rr" _ul (-jJI ,j----JjjJ 0_"j_-»_l LjI 
(j_?lj . _,_. ui i »jl ■ "" OJ J CH 3 'iub 4_Cj___j I Ofj iKj,i j-JI 4 j i nilb (j_?j_5e_J 
i L^J 3jj-__> J_i_l_j1 ___ i^jjjjj J-lc. -^LjjjLLjjJI _J_L_~ _ji -r i>i"jt jj_- _'l __J J_j_ 

5jj___Jb Ja _ ! _>-> j^ljJI ,___ __4ja .(j^lj J^O- 1 ' _r-=- oj-lo^2-a i -n» jl 

_Jj-5c_j (oL_jLj__JI 4__~Ij _Tj_>o jl] ____>-j_jS ^LLj __3 I g iii 

__, i-iiJ 4-LjjJI 4j< >j-1I 4ot_j^l _J_jj ■.jtUH (jlSJLI (_JI 4___JJb 4_o_; 
jj_____J j it ,11 A 1 i , n I j ilr j , U ; , ^_J| d__tl_j_| L^j_' 3 ,1 1 1 1 ;tl 5 ^U'i Vl 
-Jj-5--J Jl-u "j-S (^l 4_l_" j_j_ V _-jJ| ^^j-sJI (jl JjL-JI tjL-Lil (^! lL --ljJ1 

^ __Lj_j -__ ,j-_ _i p * "" , ii ^ _____ 
. \ "U1 )3 .UJ! "L-^^Jl» <j__" _____ _T juu .K^-cU Jj_| ^j^ij j^il- 4-L, L__ji i_J,l -ijju (*) 

-sJ Lo j ii" . a Jaj- i____l1 iS^jj-JI jT _)3_L_JI 4_JL- Jia-' Lp'-Lo f > J^» _)' ljJ- lJ-' 1 ^ 

a_iL__ _Ja 1j_JI l ___ j_q i >^ *\ ^j-C j j ir Jl_ I ij i Jlijj . d-_JL_- jjq j j 4_i_>-jL_- -ij__ 4_i__ ^pjJ 
j_-;i_ J^jL-- (j_a s_t j—ij-— j<Jj id-i __J_3 i_J— ■ IjJ f<i . ,i -kJI Jl f__— J -Julii ',-J_j__j iil_jI _ _ ii"llj _j|jL__^lli 
. [jl__> >JI1 ci—L T _ _-iL-m" nil Ijujo __-L_- ^ _)_L_ .i_r_LJ J_-iiJ rJ^J 0"^ ^ O^- (— "t^^ 


.(jrLJLkJI fL___J1 Sj-S-. ^sr.mi 4___,L__J1 3 j ,, „;H -_jj____ J1j_. ^ 

Kj.--_jjjJ -_UJl_->JI d__iLj_L__J1 __j_ie_l 4, aUj-H oJ__ Jj_o __£• _____ 4jT L_iJj 

_JLl_ _u_j ^J jJ (_-—>- i II— _ _ v j ,(jA____ijT 1 ^i— > j__il (__!! <__jj_u_iJI Sjjj-__I1 

4 j i >• jJ, 1 4. alV)^Ll 4 m t a 4_!j___o (j^U-*J _>J-^" 3 ' * (jLaj Vj (j_L__a 
J--JJJjT — jjj__w Jj-— J 4___Lj_i— ) S.lL__J ____jj . SjJL____- 3 j i^>Lj~ __1j L^__-__>jj 

_____*11 4 j » -. jX\ 4_._t_.Vl j_L__ ,_______- (__ 4.1 Jj__JI jiLcu ,G. Orwell 

_ju_,j .j_i-Vl _j % j II {jja __L_jj! 1j-___j j-— _tt I g i>i »J jj£j i4i___ll UIUl 
. Jjal-Jlj jj^ j_« -Ijj-U (— CJ_u_a 4Jl___fl 
_jL__j 4____j jjjjj jL_- J— J .4^__ill 4_ujL>JLi _J____3 (jj_wVl 31< .-11 Lof 
J-J-.I 4_Jjj*__t_Jl jjJlA C__iL dJJj__j . ^*^ _L«.) j-a 1^1—- (j_ij1_cJ 4jjL>. ^j-S -^J-^j 
jL 4jjL)j_L_ Sj__-_J_- (_gV — -_u-J _ (__)l :S_LjJ_yJI 4jjj r 11(11 2_ljJs_jJ1 (__ Sjjtc_> 

4_j_I 4jjj jl _y__>j_l_L_J : Jl j_-_J1 ^Jj LL— Ls >j . tjj-__II 4__j__j _5J-5J 4_-j_4_u j______ 

- jj.uA <\, II 4____ii|jj _jUI jja 4 ( j « o 4__i_C __ j__ t j-Ji_a - La __jjL». j_jjL_J 1 

__l_>.j_j-l j_a 4_i-J_~ JrLLo 1 L I>1 j_C, , > Jjitil __ t_7_i j t 4__JI jl ,t^-_.M a 4j__>,_ t 

L__-j>Jl (^ JjL-U _Jf-$J -^J_ j' -—_*->—-- j__«-j J__ ._>--jVl (___, jj_j>JI JJ J-U 

(__ _>jj-_-I (j____wj__» _jt _)Lj_j_ (j__<u 4jV ijLS" •J___JL_i S3.L-JI ^jJ-jJ 4 /ii ,<?,'i 

4-_____4_- -_L!jj .<LL_]| (jj nij Jji-Jll jjj_> _flj_i_ JjVl __!] 4 j i.illL 4_-j__w 

' d _ ^jj _ " ^jL^I jj^?-^ 5 (j-° (_L-L__l!1 oLj » <s~i ^oJ . _j .." ijjl _jVj__ i! 
I j__ j<ij n nilj t<< jl -1 ^ oL-_-_L-J j_____-a (_ a Jj i(jjj_Li j_____. ___ __jl_i L*^ 

Lo 4_tjJ1 4__-j (____■ j_* 1-L_s iJ_J____J L___jj- L_>_j_i__ (_-jJI 3 K i t l ojL '' 1 | 

. 1111 ^LJI _____ 1M1 *L»J1 ^ ^"'m- _i 4-^ JiL__j __9j__; 

(j_i I j__) 4_ _ l_j __) J j «j jjl : L_o Lhj (j_U__J__« (j_! IJ uj 4_jw I jj jj I 4j Jlj 

__9 (j__j_____-JI 4_*-j (--Cj / ' *^ ^-o*, -_Ji _;jLi__».i (_)t_v.j__ j-___j ,__ ISLljjLjjJI 
I jj - (j^-aJ _* 4j_jjL_t_J 4jj__J < ^'iil^i _iljj i Ij-i-i-- 4-4_9 ^jl ■'.1.11 jj-O V j-L__j 
. JUU ______ill l__>j_uG _?j-J1 (J-JjLcJ (jl 

ji J-3 L__j t 4_o_L— Jl L__L__ dj__ 4_j___LjLjqj LJ^t!- 1 ^^J^ ^ 41 _____ 1 (j_- , J_ii ^J' _-_■ ) 

. [l__J^I1 I !_>_-»- 1 _>_^^ _l__ _■____!] I L&jL-l-jI j__ Jl _j__-^ 1___i i ,^l^__^ __. 
j-4 _j___j (__i j jrbitrary -__________] ur.U i .nl ^ jr,- 1 .:" ^ 1 " a • j — (+*) 

". lj__»__;i] random . ^ 


|-_L_|£__Jf m la 


^jLliliII jl l__j__j j-"-j • j^"U nj-fl (j. " ' ^ ' " ' ^ 0' j_" f ' "'J^ L_J^jf Ls jL_j__'j 

j__>LL_ J_:L__ L4J ,j_uJ _;j_j l_$jj lt ___1 jJI J 3 " W ,jjJa J>L_- j_o < *: .i *;,<"j 

i4_*Jj_~ t_J-Cj-J j— I mjU ' ___ L_ >__"-J Lu( (_-*->■ Ll_> 4 j 3 j 3 "V- _£_-- Lg-iSJj 
-JjJu jt L__j| (J^Uj ,__L_1j___JI ___» jL_>J1 j j i "II jr-~ jl jUH L_£J j t mij 
jj-_H j^~~ '"' ijT ' k"~-Nj ' j^lj • --"_>— - --U - "*"- - - ■ ___) La^j—ljLj 

jj - - m 1 1 jL_- IjJ La JjJ_7 jl (__JJ -Lj-o-tL) LaLaJ J-pe___JJ j^s i J-i ts\ a Ji-I- 

4j_L_S- 3j__ __JJ f\ .,1, 1 i 'U ^jl—LUJ __!J Ll_^lj (_JJ_____J j_«J l^jJI jjjJL 

jj-l j-aj 1 J_u__xU Ji-b <_jL_.L_1 j_~_j fj . _*-_ I n _ r j__-_„ __)} t 4 j nj ~i - 
t-ijj-C. _)L__I __£) '.,..,11 J__»_ jl j__4Jj . Jlj 1 n II £j-— I i i< 1 j i4_>jLi- jJ__J1 
J« 311 jj ____>_ _-_!!) -jj j 5 l~CTl ^jl , .." 4jJ : J_l._JL jjj-jj 4_____ r 

_1 JlSJI j__ d-__LJ1 -j-L-JI s .5- ----- c^ 1 ) -^y-L-- 1 *___j (pjjLc-lL 

_,i ->j— a ^ Lt__ ,___ LSLj_<jLijjJI j___1 5-3 4_— I j 3_L__J (jjjJ^ j-~. . I j— L_a 

j__1j__ L_j___-__i jf _ __ 1 h 5 jj-___ ii "1*1 j! _>SL<jj _,_> £ _ - _ j ~ V I 

i4_M_iL- 4___-_._}La j-w mi nT [£j-^ __3j__. j_Mj - Li*^ -1 -"" jLl_ VI ___■ ___-_I_jjJ1 

j_- _JI (jjjJ-JI 4_JI _;-jj jJI JjL__11 oL_>__ I 4___iL_--!i tj-U--» tj- 1 

— ___jj __a jj_t 11 3j-U aju- . Kj^iLi -i jjl _Jl (jLajJlj (j___Ll 4jj i.i ,m1I (j_ajl 1.^1 T-JI 
(jLojJI 4u__ i_ilj3 (jjj-L _>__ _-C.jL_J (-.K-^-jw- ^Ll_j (___ L_a_LujJI (j_u! J_ 

.^L_s-JI Ijl* Jiu <___ _;j_ L__ 
, L__ L_ ___aj_»j (jl (jS-<ij i*,j ~fj L^L_i 'Lj ■ " ' _r<" ■"' 'jl 4_vjJs _jjj| JL_J,I 

4jj__-JI J-L >t/n') _)V (__—-_> ~l-vjjj 4jUj__ <_1J-~_J JJ-^J *j'j3 J t T J ^> J -U I <— -_ 
jtjjjjl JJ - — ™ (_—_ I 11 i*~J-a (j-o (<J Laj L_ij_i__j ^jL m" i l l j-*J '^ij-- .4j Miii.1l 
jSJj .3jj__JI 4jj-_jJ.I SjiJI (jj-J _)1 jJ_— i - 4jjj____I 4jj_ jj <~'-l - (l^L«j 

— 1 1 j-___- ' ^ ■ ■-*' 3jU 111 a 4 U "iljj (j---j L__ j S_-jj__~j Lo _._" j-_ I j-a Jjs 

3j-_L__l_- L_lJ. -J L_1J L_ J-" j_~ "__.J___J| Cj_«1jl_AJ .OjljjJI _ilj (__ "LjjljJI 

_-_t_-_ Ijl^Jj i jJ1j_^j_x_ (j_L__j_* ______ V 5j l~ , 11 1 1 (jL_ i j Ujiil t *i __i_. 

jj_ 4jj-j|jJ| 4___.r 1,1 lL_j_~s_3 (jii _j L___ j-lj -j___-II I .1 ' ' I 3jJ____o 4 n J q 

JjJo __!__. ljJj-J- Vl jJj 3jl__IjJ1 -JjLj_- (3 j_jJ____) j-l-l 111 m 3jl_. £-__j (jjj-L 
Iji^J L__J , j Ul , „ ^ It 4jj1j_o i_jJL>.j <— JJ — ~ J< j-« 5jJ1 oAjk 4_1j_l_J| 'L-.j-_.t l 

i *i 1 ~*i Jj-L-j Uj_-.ll Jj>J~ 4jjL__j . _;j _ 1 nill (jiL-^SJj-l j__L__J,l -^.i>i *» " , 


(____. -_<__ j_L _J_j___, Ls--)j J->u Jj i j_9 j_i_ J_3 L*_i 1 2jT 4 a j nl I Jsyi jJ jJeJill 
SLcJUO IjLiij . iUj>J,l __--- lLL-U jl )j_) ^>J-" ^L*-!-! (jr^J 3 r^rll j_L__) i 

. L_ul_>t julj (J __i_L- :-L____ji_I 
.4jjL_il£f jj-jj Ju-3 ^j) o l _j-_>- >j - ^L__j _-__. ^jLSLLI d___j___> i l__C<_j 

^"i/l 3__ j-jL-J __iLcL__J_j ___ njrU I j->-jJI jj^a jl j\jj -JjLu- __ilj[ u,_~ I <i_uj 
4_Cj___j-o L*j_I J_>-J jt-i-l fi~ia j^___. L__ __JI 4 i-uilL 4_lj j__ jj-j-iJj i^jl m"IL 

.SjljjJl 3_-__UI -Uj-a-a _____ ___£>-»-Vlj j^J-' (y 8 

jL_L- jjo J*L__} jt*. 5>j-u_, 5jL_w^I _jj<_; ^jl^I^I ^lSlil jJljlj -J-A jSJj 
»■ U ,„11 . j i.Ul U i ______ -r U , ,. i jl iSj__JL _jj_L__XI ~- U r nll ^AjLa __jjL__ . _L_)-fl _-_L_i 

Li-til Lljj ^jv_-*-flj ^-h j n" rnlj l___-JI j_- _^"Uii'i ,_nj _^>U jj-__! :_gJj1 _j£j___JI 

__-UlUj -U__ -Jo__i ___£ U>_! ___.! _l_uVl 4_uL__1 L_iL_i_vJI ,_>___. ji j_U-i . j_W*__ 

J__i 4 in riil Lo j__)J m 1 o j 11 " i n 1 ____->) rjr_" U ri \ j_J j_9-0 j_____J [ __^____ jl ____ 
____. jrt"iUi*,'l j_J lL__- j ""«t 5j_-l jJl __J1 ___i J_L_uJ r«___l) ^ ____jJ_j_u>Jl CjL-i-jL^JI 

- U m i __ic _j " .j-<-i V Lgjl __i_sj_i__,| Li_l_L£ l_!j __• __jj__u La _jL_.j__i . (_P=j *_"l ^U,„ 
V _^___-L___J( S_j__»_ ^J,..-- jT 3 _>SLI1 -cJ-u-y (_,___. -t-J-UI Lljj _ jS/^j^-Lal 

.SjiCJI -r lr-1 r |. dJL- _-_} ~tx_>1j jj_t L_i ' j-*-*» j)_ ■ j^-__J-_ _5jL_U 

_-J^r_- _^J1____. j__-l 4-__J__OJ_jO _>__0__-jJ1 4 I -- j! L___S j_J iJ_)L_ L-JJJ 

L-<t__ i l.rt m.1*sI jj IjLa ^jSJj ( |j___b _____ 4_l ,_JjL___ii jL-La j__j ijL-J^I 

4-_fl_>"ni*ri ii J43 SLj_J_ii _j_jjJ jLuUI ^-jM-JI LiiLSL- j! j4jj ^»111 SjIjjJI 5JL=_. 
n -i j in Jaj *5 j-i-Ti ji i-___4__- jl jL-ut 4___)jl 4J Jj "i _ rjl-L- ___! Ijj <iU_ 
"5_;_m lji_- J-T __J1 ( jjj_l_-Li L_jL*_-!j L__ilj-i_-l 

. U-^*MJ1 - j; U*i i nj (jL-La _____ l-___j-Lj ^j (jj" i*ii rjT J-iLu jj1 J*-« tUj i » j"1 4jI 

- LjL.jlM (j-aJ <Li_J 1 _L__j"_ , 1 _--M- <L-T J-SjUl j_« jlSL- :4 in j njj 4_SjJlJ jl 

I jl4> JiL^ _______ t nj < _______ __][ j i^-rLj j-»j i^**^ Gauss _>-jL__, j_- Tj_j_Jj 

sjjil_J.I __LjLl__L ^ U jajjjl __^_i jjJ-JLj .^j-jj- 1 ! ^-^)} _>"L^ (°J^. ___> I j , .mjj ^ -Jl (*) 
^U,. 1 ! (_IL_II jL_jj .4j-_-j^I -.ujL^ ^jUJI _U*JI L_=oU .UjLoij t.^'"j _jL=jV( (_a_J 
. [jL__K_p_!| [L-Ji l__» L^-U F.R. Helmert o^LL- 
_U.j(Uoo - WW^oL-^LjjJI f L_J__ t-JlL. ^jLi. L-i^jj.. JjLS ^LL^I (_!_-)! l___L (**) 
- . ■■ > '■(_ Hj. (jjjjjjjjJlj -L___>._ , lj jlj__*^l "Ljl-j L^i- io_ij_l_. d j,>Lij ^j^JLsej (j-S jjjLjI "*1 "I j ...M 

I.Li. (_]_ l^l^^iLjJ L^^M 3 ^ ^ '"1 ^J- 1 lJ^ lJ- 1 ! _!>-- La__l V— j ' ' . L LjJlj , . H I . L . r j . . _ jl 

.[jL_».__Ul] lj-L__JI 



pT.lj< II xA.. r lo 


_-ii<_J 'J----1 -L_ji (_"- ig-*- .- -! (j—*- 3 cr 3 a 4___lj_l_l (jjj (jLSJJ 

(j-a Ju V 4_jT l_JL_*-_- -L-_- i lj__j_j .____! t-jjl.M .1 I jj_ J_ua _j _jf LaLcj 

.(j-j-sJl _;____] iL___Lj VJ Lg___ j^-JI i_-^ _*-" <*_---_' 1 
(j_UL j ~I--.II oljL__.V! :4 - ^jJ! JjjJ-JI _£_>_ L___y 
n___- ___> 1___- l.g.j _^J-_ (j? l__-_j _)L_»j_Li «____I_>JI c jljl >" - _H __l_j 

l_LS_a *____! I 1 J-_> ji j ~ r 1 _>--<JJ .(jlSwojJI : _L__ll 4_jljj! _J_ _j___La _5jj____ 
p.__e__!_/l (____» '^i 1 1 (j-4 JUu ^J iljL^J d ~- _"' * <J . pL-tJ-M (jiJJ 'jj--e-9 !'-■■''■* 

j_/l L$___L___ _)<_,_! .<.Ljj_JI _n_ljj_) _j-__- ^--J 4j_JL_JI _j. -.j II ^Uwll _J| 

Lj I In i"i J-J-T (j_Q -jj -r*i g _£_____ | J_gJj i__a_1_>_1 (_JjLj_j_>.I _, « >_>— " ^-t-_ (_-- 

-_j_rt_>-jjl ^hill (J_____? ___I__JI jj_____J1 | J j _ J--J -J . S__lo _j3_)_i_Jl 4__J_j__J1 

_j__U £___L__J| jft i ii _J1 : J_)L___Jl j-jjL- 4jLj__ _rij (J_ij_=ej j-M 

._jL___jJI ___ 5 j ■ ■ _ _-j~- i ">"~j _____ 4j____JI 

___l jJI jjj____Jl Ijuj- ^LLaj _j"j j ' ju__ (j_iL_ill "j_J jAjJu J— t- _)! (___jj_o 

(jl _____ _1 iSj__ j__ __jj_>J1 Ljjuu j-ju ^ia 1 J_.L___I j_jj_j (j_a______ juj_>JI 

i _ " ,,.,i'i_ L__j_o Ijl ( jjb jlj— -J o-^-J 'O - ^jJI '"'1 _ ■ "_' \J _ ~~ lt 1 , *"' _^ 1 ^~ ■ " 1 
4_jj_L>J1 4_jjJ__ Ji -J-Jjt? I .'* j _t ■ 4j I i -r 1 1 (j^j »" _jJJ 1__jjJ_j I ' I j --" __Jt 
/\) di_SJI (Jjj_j__5 (j__ jlSLojJI t Ll_«Jl _j_-_-_j . .ij< .'ii " <l __JI -_jj i ,niM 
Scj^_L__- (j;'- L_^_ ) <Jj.L j j_^_-_( ; --JI (d_-L_J| _5jo-^L 

(jja 3j___J (j_L___jT _jg (JLo_te_A -j j -*- 1 4_)^_____JI tfjj_ l_j_Lj_L__J i_3j__ 
____$j_____a ijJljjT (j___ f<iJ 1 ^ 1 ^_J_)J --Jl 4 .j_r_.LjjJI ~j_aL_l1 j _! ( ___3jJ! 

4_j_3 -^>o jJI ________ ____jJI ___ t -_>l _ ill (___ j_-^Jj J-^J . Q_-JJ L j j ii 1 1 

jj-JI __J I '"-"-j I j-L-j . 4_L__jLi _____ (jLi (jC_i__ijT <____f _$ jJI "~_ > j lj ^ 

l_U_ ___lj , l_Li_ L_ L-£___jJ_) ft_J>U,1 _,_a (jjyJj t-j J Q \~u\\ (j____ijl djjl i <i 

(JLc _-__-'! >UI ___=. Jlju 4_1 . _______Lt JL-Li-J (j l«" 4_=-j_o 4_xu -l_J___JI 

Ij-ljS* _)j-4J _"j _^_-J-,l J_3jJ ^Lj-l-t (<JL_. ^(^,-- J_" Jji) J-b 1 C ij I t_jl u^Ljj 
_)] __1J_J-J__ J_Lj ,liJl . L_sl_L_L_J !___!_. 1__J-V __}J-_LJ __-Jl l-_L___il -_LL ii ---l 1 
(j,^~r i", (_^l _)l (ji-- i4__uj Igtl J-C_<1 ^L^^all J_^J (jl JJJ-J tj 1 "' ■"■■ 'jl -> J ' ' 1 1 1 » 
jjl — l__>IjJI (j-aj ?((4i_ j-J-Tl 4 i nJ ' _ 11 (— 3j-_u _j___ij__. ^jlj__Li ^y-i j j nij 

. 5j_j r L_j_*_>- IjJLS (jjjJl jj iljiv j_j_A>L __J! j j n. *i L-_ «_j 


_jj4__a_J| ^LjJjiJI 


4__jj_-_, jjjL" (jjo 1 '. j »~ (jT 4__jLJ1 " j j « .^,1 1 4___-j i^- -aVl ^".l^j L £j_=__ t |j 

(__i j-iiaj jL j-_U__Jl _J^" - _ (_fjjl lj _>-~>-9 .S-ijjL^til j m' l l "_jj___l| 
' **j "■ L____j!j , ■, A ' _,'*"'' ■*■■ ' 'V 4 i i fi ~j ■ ^ j>l— ' ' '"' 11 La l_j 1 ,q Jf> • *-i l 

jtjjjl _____ _jt P l_,j ,«11 j ~ "i II _____ d____,__II l->1 " j l U~I I j__j (jji f_j__*j 

- jl tl _"jK __-* j>LS_3jJI 4_>j___< ji t Lj^jJj-_jj£J1 (j-**^; l>_--l ^Lj 

4_jj___ 4jjJ__ j- - ^ Lj, • $y j--*---j jf -- J-i__-_ -Mj .jijS-l jjd;-' ~~ ul 
___jL__j Vj „ j___i L^JL^ a L_ 's^ 1 J-" 51 '-Ljj^ 1 

. 4j_j__J "Ljj-laj ___!} iU___i]L 4-L*jkl J---1 l^"l ;"*« 

i___dj_i U$ i ji-Jl 

t__-_- J£ JjJ_j ip-Ltdiii^lji SjLoJJ _; j '• < ■*> H l_Lj__*U L_j_L__>I (_Jjj __j__ jVI 

jjjlo j__a __L__V1 ___-_«_ j( ."ulj-JI J(j"mifl j-La 4 «jjtaJl __-i CjljjJI -jJl>J .CjljjJJ 

__jJI _j_i___JI j_o l-Jj^I j^!>L_iJI LiLLi jjL*__j jVI Ui_j .jj-JI j^Lj j-»j 

"j)'i"i ' ..VI - ^j___-l _j — ~J - Ijj l_— -__J iLLa ^U-l-JIj 4 jQ-=tJJI I j J '* J^ in" 
_^jJI J i J-_L£> J-JJ~-J J-lj. a '.. j_j__ (jil—C _£__JI jjJ .'J-jJ J-*> L-4J . 4_i__jj__,yi 
jwa 4__ijj n__iljjJI j__ 5 , j-. .1| 3j_"__j| LaL*j — JjJu J j_» j_- j_— '-t -— — ■ ___^_j V 

ioJljjJj _J M*^__J_Lqjj p.Ls- 4j I J_i J | j^j . I I J ; i~i Lg ir Jjj-_J jl > ' I I <i 1 V jj-tjjjl CjLjjj 
i^4_5e_ljj 4___ilj "ujyj-jji ^_->l _ a ___)] ^ jjJb j-SjJ I j-j— a- Tj .j j ji j .il Jju L-4 ___Jj 
I ju_ jjL_*__i LLcj j_CJ I Ju! I a ! ,..:'< jj 4j jj___)l i_JJ_J 4_Jjl ^Ljjj I j_^j_-t_iJ 
jl __JL>JI 4 j mi" L-jjJ ;l_jjL__jJ -liljj __ic, 3_ijj___ SjI-j _j"l i I j-l____JI Jx_-L_Jl 
p___i- J-_vjJ V jVI l-j^-J .(j-j-i. _ , L l_£ia ~_L_-ljJI jl (j--XJ _J_J CjLM-SJI 

jrUJ j i~a£L j-aLjJI jj_— Jl (__-* :Sj-iVI jiJL L- £_-_-/ L_-> L-k jjLtj . 4j rtj "t- _ __>. jj 

U; i^lLa _j|jj _jjj "jj-La cjljLLtl __jL_ lj| -Jf D. Bemoulli __Ujjjj JLub 
IjL i*t j --^j l_9j__ U.- <jUU _rjL=-JI 4 LVI jljjL-*j |-l jJ-__- t l (_JI jjj jjjy 

-jljjJI jjS-j jl JU_ i I j_b OJ--_J ______ .Sjl j-5-l 3_>j_. Ja_i___J| j 4 l_j 

;=->____■! uriLi^JI ^l^ijjlj ^;UI L-I ."_yJL_jl JL^Jl JL- _ij-C Lo JjT 5;jJI jt-jj jl Jl__j (*) 
.Ja^S ^^jjjijj Jj_- ^-jJI __JLJjiJI MOCllOS ^^jya __J1 3j_ll - j—i "L_j «-ij-jil >jlj— -- 

___jJJ_j _,_. Ij_j— _ — - _ I "_u>j_I ffjl____>JI ___*>_)« yL__ J_j_»J .^>_-t "-ls-Li _>o 

>i j_*_b V ^-jJI C >_»JI _ll->,,-> - l_4J 1 j-_->_jl______,1 (a^JSJj .Jl_>-.)ll -i--."!-? 4j JLa _cjj| ^_,jjl 


j iiTj l j__Lll £ A ■■■ la 


(<JLc U^i^V _pJI "LSj-j-JI udJj JjLu i4_aj t " 1,1 1,1 *L_j__JI (j_a La £j_j -L_l__jL 

4- ijj-*- Jj>j ij_s_>J.I J*>L_- j-« _4Jl_>L-_i #La 3jj___j (__j_ jljjj ^j-^jj ^L-JI 
.j.luJ.1 jjLj Lj__.i jSJ .*"_«_ ta <"->_>_*■ ^ya *-L__JI 

■jJJljJ tj miT £___L_JI tjj-j-ll jljba (j-— - -_)-~^ Sj___ J_l_i_j i__}j_i_u IjJJJ ^JJJj 

jU J - J " "'^ L)--* 'l3 .' 1 " ~^ U>-*-^ Ur^ • j^^L-o-jSjl J q r ^-Jl L-ul itA J_l____JI 
l-JLlujJ ^Lĕj jjjJL ( rt t~n " < yj . Jjl__JL Li_L_- «Ll-jJIj 4j-_j_i___J 1 j_l____w_ t ' 

r l .,.-wVl y___ U_l_ ^ii,,,, ^L^SJl c_>L_-____]l ji Gay-Lussac 

5 j . _J-'I j|j_cVl (j_a 5__j_" 5 ; __J_j (jLill j_» LaLt_-i jT) 5U_, ,„ ,T 1 
j_a Jlj-Ij £jj (jja 4__Jj_q 4 Vij iii jll ^ _____-*. _/! jl (j_5 1 j_L_ L> 1 Jjb j_j____j jSJjjj 
IJ____ . L_j|j-t 3 J__- j_3 C,K mi i__Ljjj__». j_o -___J_« -__j_£jjl j_l i ii ■>■ _*| j ii_jljjJI 
L_sjj1Jj jT i_._)t i^~i "j ju9j i j_Ls 4_l__! «j^jI-J J_Jl_j tl___L__t 3j_L_JI ________?' 

Lt_c_ 4jj_JI 4j_> ln i t 1 jj___L_ii j~-j .3,1 iij if, -L-9jL__a l_g_3j__j jf (t^Li-a (____j__ 

pL.4i_Jt j-flilj-- j_a JjJuJI Cj Ij j i ,i tTi j ^<U t____Lj^_Jl J_J___JI j_)lj__ < _!__________) 

1*1 j (i\ (jSJj loLuj -t \\ __^LiJI i. ij^j-Jl J *v 1*11 jj i j ^"j »Ltl_JI Tjj -4_ij-____I1 

JlS -liljjJl (j-i-JJ jl L_)jL__o 4_l_1j j j 1 " ■*>" _>--iaj ' "j'**'** .3j_j__jJI J_tL_J,1 _)**■*,' 
4jI_ ____jJ1 _-J"j i3jLLI iUit is> 4JjL*_-_a _/l=w *_lJJ--*-J La__T ijJj-i-T oljj ' '^" 
j-js-j L_J-1-j CjJj i4_x__)___ _fj_-T (j___jL___--_. 4_4Jj .oLuj-^JI J_L___J L-j- JaoJjJ 
. j__C_____J| J__j jljf *___>[ ___) __J__L__ l^J r^itl 
i"r i ii A SjjJl jl L_al mTi-nLj L_Uij t jj-ĕJI -IjL^j 3JUJ_>- o1_Li_ijL- u_Jj^_a 
i~>L J ' ^ A^V j_L_JI (___- jj , .. _jU, . L_i__uj_ri J_o_J .3_>LaJj 3j_»-j j_i_i__1 

l^DjjJSJ)*! . ( * } «oLjj____J*V! )) o ,1, i-L-JLL. dj 1jl_*. 3j j ; 

ft i ii _>_=-.! oL_j_lu_>.J t4 jlj i ntl 4___i~i VI i_l^_ijl [i U j_g.a ] JjjLS 1 fj 'l 
jSLy (J^iJ . [ Jl--___1I ] Jjj^l tj-_-.^"l -j-j-L-JI j-a Ij^A-- J---^ t-_L»jjVl 

L-» __i_j "L__jj-c.VL 4 lo«~in'i Jljj "_■ ^jJl L^jj-l-Ij) atom SjjJI jj__3 jl 

4__>-j __!_: .j ij_-i____l _-L_l_io. j-o -___ljJI (___» 4jj_L- («|_L_ u-_i.j*_ , l iJj---J V 

j_j ___ (j___jjjj j_" i4j| j__*- 3j___J1 dj__5 c_jL_> ScjLjjj-I-JI j_s (j_s j______J I 

jiP-J^U ■) n __- _>__? .^LL-j^-i ^lj__-fi (Ui • - IA0"i) oi—-^?- 3 t-ijjj-»- (*) 
j_>___>^_- j_jj>i- __-jLjjj_iI1 _JI_) 3_t_j . 1 S ■ 1 j»L_I1 t L;3_j_-I ,___ Jjjj S_JL_>- (jlc J r.-i -j , 1 A^V |*L_JI 

jj_^ sj__=- ____. _J__»L-Ji_) _jLij_ ) _--!^j "Li^^ii 3._;t-n _^l_i_i ^ ,_*__: ^jJi (nvo - u^rj 

.[_L_- r .jjll] (^oA - 1 AAl) Oj-^Ij t* l-lII __^-___VL. UT 1 / ^UJI *L_L>_J1 ^ 


d j , ., jt-,1 '« 1 lj 4jjj_^SL31 (j r ___L__s_iJ| j_a JjJLlJJ «i^lj j ___ljj\j Lgjt 

I *i j-ii. «L_j_i jt J-L-lj V ^Li^ <_£>_l_- 4 iTic. \ Jj__*_-a j>-_J ' *j---uJ . 3_)L*_J 

.IW r UJI ^^RayJeigh^ljJUjL*^ j_-_uJ jj_-=--Jl Jj^ ^ 

j LiiiijL p I ■ ..1 1 4_3jj j '■■ a _i__j. i L5-J-3 jjjj l_U I J __a__-J 1 J^_ 1 j_<. Ja-Laj 
___b j 1 *" ■ ■■* <Lj_sLl!1 _l_j__LJI ,_fj_>Jl (_a^L«_M ,___ oL_Lij-__Jl 4___j__L\j _y_j___J| 

lcj_> ,j_j____JI _yi '*■•« # j____JI JL-L-J <jL_i__VI 1 jjJs . j; ■ ■■_ :j-_"jJl __;j-_>-Vl 
4-j__uif J__j__jj .__jj___Jt 1 "ijU II j_a 3jj^' _jL__-*JI ___J [ a.j mi^ <<L-___LL_. jj» 

jj-Lj tjL--j 'j ^ ^ (*-J j 1 "~ *^ ' 1 '*->j I (^-«lljij < j-~*- I (— a^LiJ l ___> ^j-" '"'I I 
j.a;_A)l <-JL___ ___i U-_T i 4_'_?L_>. L-aiL-Ti (_____ (jjj^JI -_sjL__.ll ____ J~i.,i,t j__L__JI 

4— -^. 3.1 jl _-Li_ .___JL__j_JIj j_<___>Vl _ys ^-*jj V) _- ajj 'i/ (l-jj^hJI 4JL-.J 

^j-L- JlLc. 4jJ_9 _-j*J < j_lLj_*.j|j _____ _-Ltj -JjJJI jl_> 3j_o CjI J_9 , Luk _-Jpjj V 

jl ___>-^j <i_kj j.M1 j. j -a-jh (j_a Ljj-J tjJj-J (jl j J -_*i*VI SoLjJI J ' *■» LjLq_gJI 
jLiJI jj» CjLLa ^i^j ■ > * j~ _-*-JI <C--uj—flj| sL___9 JllC 4jJ__ _L>JI oIjJ-J-jJJ 
__HI _Jj->JI L_3*>LiJI 4__i__ 2__1___' j_-j . j_____>.Vl jjUL <i_ijj___vj jJLp <l_iIj_L« 

_d .jj^Lcjjsl jJl__ .U ; ~ ,„l <Jj_>JI _-Jj J i^ij _-_J r j ' *- 1 1 L__3 jLLitJ _)T JljV 
,jj> JC-lj |»lj-=. _--_) _^jjJ_l_JI *-jljj -JlC '^LlU (SU-ui-js <L__T __- (Jllljjjl JJLC 

. j_jt___CVl jLc. (jJi cjUIj_c. <IjjL<ij ___ (j^Tr ni<Vt oljj j-Lc ji .jj^jjj-i^JI 

5 j. j . 1 LliljjJl jl cJ-j-S' _jLjj L<j-a <L<i__j jjj cj "l__jjI -Jj]_> jJLjJI I j__> 
1 l^j ^yj>. _) iijjt ) _,SJ _Jji_Jl (j_a <1___>1_- 3jl>-j ^-1,1 -i-l r nl __JI 4>-L>. ^jii . ^c_*J>JI 

.j-JI j-a j__*>Li ojJkc (__-_-, JL--I3J 4-__L_J.I <angstrdm ^jji . _j-.Vt Sjl_»-j ____sj 

i-l_uIjj_J| ^j__>JI J)J_l__-1 1 ilU Jljj _tU-1_jT jl_l < 1*1. * 0 j-L_JI ___! 

Jj__L , L_JT Lj-iCj !_*_. s-UI 5jJ__3 ___ ^LSJJI >_i_). ; ->J "LjjI j_.m ill -_jL_-j-_>JI 

-J^JJCJ (iUI L_J__jj_»J OjjjL-Jl CjLal J______) VI j__. I 111 " -__JJ>J| oJJb jl _H 1 

__JI Vj____5 4j j<fli jl ... ^ ^_iL jjj .___-_j__J_j l-v>-**^ —jLn <jLt jl ^L__JJt 

^aj iii >Jl i_-__j ^-1)1 -L_)L___,I J-Ulju Jj-lJI tj-lLii l_jL <4j_<i_-JI L^jI j.i - <a 

j « j<H j ^ ^u-iH H 1 -^ ( ^ ^ - 1 Ai v ) ^'j ^jy-i--' r«i s jwi-^ 1 (*) 

____ _U___-3 i_4__.' Jl e^j-oj-j *L___Jl ^—>jj ■ ■ ; ' ^ L___l_lj lj_i___i_ ^A^^ ^LtJI ___ ^-_- -J_ ____■ LjJlj 

Jls.1 jh- ■_ij__;'-l , i^'rr <t n m.< 1 j CjljLiJI -__!__. __lc t-iLtj- 1 1 ^ • i j»lj_,U eL;3__iJl ^ Jj^i ojjla. 

.[jL_=-__UI] -JjLiJI j__-L--!l 



ujm-! iy 1 ^Hd>^ ^ 1 - 1 -.^ a _h— ^ L» jL_-j__j •u_ j - <1 _r^j J__ (__ 
jl <____ 4___-l_Jl oOLjJI 4JJhUj 4__L_>JI _ j__ j_*_ La -oLcj i Jean Perrin 

. j_L_- J*. l_jjj_- _jL) 5j jjl _j_>_) 
L-L- Ji>i _11j -SjjJI 4 t j it- jyC Jjjjlj Juj-LI ri.lt--- __j___ 1 ^LjJI (__ 

L_ll __l ftj . . i > -___ _^J->- c-jjL>_ (-3 J-__J j__ S*^ -j_jj,j ^-^j! t^l ->.>*_ 
__!__►. jj . 4___j__Ij 4-jj ____-> 4___jj-_-/ JjV__- j__ ^jjjjjtj ^jjjIjJI Jls-- _jjj-__- jc 
LaJl _Laj__* C__1_L-itj .(-JjuJI L_jl___4 j__ 4_u_*_J J_____ _jl g j; r n ^JI 

___ o_>jj__-J )?1 j| _J_. :4_uLjj_^ \£y^> t_!| j-j-L-JI -j-j»_ Uj>_ L4jj_____4 

JjjU^Li -jj-3jjj ,___ j tij - ,_jL_1 j__-_j_ t l j r .i ni jf jja I >-H_- -_ IjjJI 

4_j j— o 4 iir i~i _jl j uSIjjjj -Sj—^-J J—> _-J-_-jJ1 j_j_j_o-j Jl j( jJ-JJ _jLl_>j_(,I 
^■jjjjj Jjl 1___ jLSj . SjJJI -___" J^_«_ij j_i l_ ij_u Li j-£>-J C' -i-- 'SjjJI j-£j-_ 
t_ij_*J 4_j-jL)j^_' _j__ SljjJI Jj_ _- j-Mj . oLj_j__JI Lji_j___ Sljj ;3j jJJ _>-3j--« 
. L-bjljJL- ___ L^ijL-. (jS_ [U jjj ,4_Ljj_>JI 3^_ l_K m, ___ JjU- <_jUjj__J^I 

__JI j_j___I ^L___II _Jj__J1 J___j . !____ j__ r-^L_1 SjjJJ ^Uill J___JI ^j 

LaL_ 4_ *J_>L-) ^-J-J _J-L=J U- iSljJJI Jj->- JJ— - — jLjJj-—-jV^ i-jJL_-_l J__j1 
. IC iMC i .. , 1 I ri a j^j - 1 1 — __>L__| ,j--J__J 
■ .1 ■ ^l I £_j I jj I jSJ j i j_lj___j j J . * -_ jj ■ ^" jj3 4j Lj : i>jj I ' jj Lqj j j 

3 jj _j^>L_-__(u 3j jJI ^jjLj j_j-«j L _ ]>Lj__j . 4__Lii_j i '1 1 ii rtj Li jLc j_ _ i 

j-J_-_u___ JjJ-_jjj ^ijAJ (--J—aj i*l- .JjLa-l (__ --jlj j-J__u J_T r-J r "l "1 

jjj__J)ft_. .j__Vl (__ L tj__T Ijla (j_vJ j£J tCjljji! 4^Laj_J1 (j___L__i_JJ 

l__J_»- j_L_J j__ja jjj__ 0-_L__ J_-aj i^jl m"j j 1 JU _* BljjJI 4jj_»o _"jJ1 
jl JlJ -"j . 4 j j;i jUljJu-jj^-T -_L>-j-a (___j__J ^jl m" II jj___i_J,1 ^ j i ii Jl jl 
j_ i(j_aj ir-i -Jl 4_*.j __L_ j j i *C j_uL_uj iSjjJI (_jLjj.__JJ JL_ (-J- f j-_ 
_;j__) j-____-_jj l-l_>- 4_j___ 4____ iSjjJI J--l_ J_L_- ^jLujJ ^-__Li- jjjj-J 1 ^' 

jj« rj-"- (_— __JJ> L—T (__JI (_-_-__J I t-1 j ni) l_)L____- 4—CUJ . j I . 1 r» I __1j 4— UJ g ^ 

j_/| (__j i i___U_ L_jji"f niI 4x.j___J L_.lt nil jjj__J^/l J_-__J jf Ju V 4_U__!1 

(j^lil 4___ljV-Ll i _— Jj__j _-1j__i _l__»_l (___ 4__j__uJl f& J i t<ij J ." "i j j 4 i n ii t 

^UJt <:Ll-_^JI ^ Jj.jj Sj-Lj- ___ j_L_ (-^L-u^j _-Ljj_^ - 1 AV \ j Jj,>_jjj {*) 

^ilj .L_L_ rv £>j___ _L_3 ._,__>__!! Ji__j a . .iill jl^ll Jjj. 43>__J ij*--^ . ^-/\ 

, LL-*>-i.l] 'L>^-l_I _ ^UmSJI __ Jj^i ij_L>. _1_ -J^__=- (-ij-i -ijj^-lj ijjj-ll - _>j-1I 


_jj5__J| *Uj^_J| 


jSJ ( Lo ____. j! ju *_ . Lt-- -«' 2j jJI jL^jj jl __> *_ t j__ <_-__- j . __■,;„_*■ 
-ijjtj _j L^il j ^Lij-iijtl (j^jlj-i j-£j~ ^_1 L« ...j_5 L~ . 4 ntj jl ~J U" < » I jl^- l V 

.^Lj-i-JI JLrt-JJ <J-JLua 
JL_ !i-J_<_a L_ 1 j - - j- 1 i L-_L_j Jjj JL____J J-iL- j-|_- ,j_>j__J1 l j__ jSLj 
jj- "-_-J _~ jJI _-Lj__Jt ; L0L4J 4 *il"i'r <i 4K j -■ j i .- 1 _^ J "" J 1 1 ■ J --- a ^JJ" 
p 1 !■■>. -j\ jjSJ jl jj-_j *_ j^uil U 1 ,1 >, jj i^l jj j All - i ^ ,..\ La . jj_ujI 1 11 ~» 

(jjjJI ^L-L^yi jjJ j| 4J__>.^__a j_-<-J . ^_£__a _Jj___j i_jLi ljI jj- <j-<> i-jJ__-1 
. p - ■■ ■- H _jlj__- 4_>.j_ ____ . U"i*A ' ^ "' - 1 ■ - A jU ijfl___»JI I J__ J__a _jJL__J 
p I J-ft->- jO-_-_JI jj_> jl jJ-*JJ j-~ 5 . Ua L<iJL__ 3j__U_Jl -j__ jl 1" 111" 

jjjj jrt->- _j_ijj *_l jjJJL) £__.j__j i__l_>jjjl CjL__a l__$Jj1j_-_ £-j-J j_-~*- jjJ-l 

4__L__ *_jjj_ j__ ^L_____M -_i.it- jl I j__ j_- JL__jj ._jL_vjj_II 1 — _s*_? T Sj!j__hJI 

_L___-I -JUJ1 _j__ ___ L__jfj . (S-j-jJLI JjIaJ jl) -Jj-U "JI_-_ _:.«--- "j_l_u___i 

j^J_vj____j_4 ' i U ll 1 A ... j Lj__j c_f____1 J_- Ij I U". ^_jj( jj_uLj^j__l| 

" JL-t-a ____- __JI _£_! L__ L* jj___JI jl___- j_Jj .-_jlj__Jt __j-aLujJ1 j_L>lj_ 
S ____'___-,_■ _______ 

Lj-_- J_L__J jl ^_t_JI 4 tt-i-1 j_J 
4JL1 4____3 a *_____ jl j_-4J L« ^*^ __j">Lj ( j___Ls J-=_-J i 1 ^ ' * j-L-Jl ___ 
j«s — ____JI __ljj jl ,j_sj____1 _____ . - K miI I _ju_ t_ il-ar"! «"Lc J_i.» jt «^jjw» 

L_____L_j jJI jnMj ~* L__)j --3j-j jl j-_a-> L__s i^L___jLj « '~<y\ j ' ■ —" _ 
_^L_uj i^L___^1 ,j_a ^**^ __jL__l3_T jl __Lu__ L^ic, __Jj Jj t4-i_Lij^_JI 

j_sj__3l -JJMj jl Jj_U !ji_-1 4L_JU . _Jj_JI -<__■ JS" ^_) ~j_jt_ytt i_L__ll 

_J__J 1 «_u _->j__JI J__>L_s-J 4j_t____ J-a-Ul lj_* (ji-- 3 "i « j *■ 1 1 4__LL_J1 jl 
j--Jj) n - I t L_L__i 4jL___JI jJLj _JL__ j_tj t _l_i_J C_J_i j___Lj j*_ 1 i__j_±j 

jL__? j| ______ .4__LL__ ; Jl jJL (j_9j-_Jt 1___ jl J__5-!>Li1 j--j .'LJ1____VI 

-_- J-aLj_ _jjslj- j_- _j__a_4J J__L- t^-Jj-M 4_l__j_! -ji i j~ m.I J^ i»j _ 

, <L_L_ jl 4____-^La jy-t-<y 

r L_l ,L>^ji ^ JfjM SjJl* J- .(-iUl ^Lj^- M.K. Planck^nty - \aoa) _l^l j j i__ > _;l_(*) 
ij_>__ ^L^i __jj -__lj »___>. .1 __a " '.. ; ;n "iJ_LL__ ;__-_j_; -__il _^SJI -_S_!l j____. __l___*_ i 4 , 
j»L_l Jj__1 a^-u/M^JI *L_X--J <-jL_il iij_L_-JI e L>_L_JI sL_-J -jjj Sjj.l-- 5j___j s_u_i_>. 

■ I ,___>. >_.ll 1 >jj-1_s -jt L_-^___9ji ^j-i ^j— 13 .j__l^_JLi ji j—sLSl j_ij___j __Sjj_j 1 1 ** • ■ 

j__v 4 — ^ll__j a_,___„ ^3 ii_ ______ . lsr - J ~- J__i _J! --__. jj--- (**) 

. [ __J _J J. I ] ,1 -^JJ___ 


jJMjJl _-jaL*j M_ ^LtxiVL» i__L*__. 5jj ■ '-^ j_$I> jl_ ___->Li _P> jJ* ^bLoj 

Sjj _y_ <_ J ii lll ^L___jVI j j ' ■■ ^__U" 1 ""' - J — 9 4_jLci_a 5ji__ _J3j-_j _jl 

, 5jj___J1 i__l_ ___t l_L_s_j C_-il_ _-*-=_J ^Ji— - J->vj jt _-_JJ . ■JJJ-ijjj 

1 - 1 u__»_* ,» a_«_M__i__it _!_>_-i 

LL___ _dl j_T jLSj ,t**J J>;1 jJLJ ■ u ,„ J_JI __jj Jj___.jJI _V__. _jL_ 

__>! i^t <j __j>L __>! i^i -v a j^j £___j . JJ>~>j3j l-sIj-J-I --— -j !_L-*_ k^J— -il J 
J-_ fc - A -J 3t _ g-_a i.jJJJ 3juJL_>. __i_,Lii_ H^Y ^LjJI ___ £j__J_1j .L__~ .ijj__jjj 
_____ 4j-Ll_.uM-lJI pLj_i-Jt Jj-JLJ 4_1 <U t[,_VqLa_Q SjjJJ 4_aOj-_l _j_i . 4_$J VI j 
r_j t 4j?Cj ,»>LSJ1 _y_.1 j>_Jl J5 _-_l-1_-j £-j~J-l jl _-fll>!lj i4J_L_Ll _jJ->JI Jj_t 
\ii i »J (j^jjJ—j^JI 3jj 4_i__L_- 4_____j jjj (j-J- • Lt-3L_b1 1jL_-1j l__j_ilf (j-sj-Jj 

SljjJl Jj_- jjJ-jJ l t jJ - ; ?-^ j u' '-. 'Tj 1 J->__- j__-1j _jjjj_JI L4J 5j_J1 -j__ . L^)_»L__j 
____j__-l ijjjjijyt jL^jl _jj_ Jj__j -j-L-> __jl>-J L-jj i^j-yljlaij jljba ___ 

4 <ij V _j__> 'XI 1 - 1 jlj ( >L__> 1 _ii_i nj _j__<y (__J1 _____ ___5 4-ll-j5 CjIjIjlo jl jjj 

iJju-IL _jjj___lVI £___ ___»-j .__1jl_JJ . j__ j_u__f jjj_ JL__j VI ___- VI ^L___,yi 

.4 MlAll 3__L__JI _yl ^j__1 jS .l-lcjji -JL_ 

-JJL Jlj__JI Ijla _>_. 4jUV1 _j! jJiIjJI "jL>ai -_uL_VI jLlU-I o_Uj -i^ 

VI (-^ill Sjwtj_> ■-<! j U. * ^f jjj J_,j___ -jj_, VJ . L§__ t f 4_al ,„_JI 

5j__.L_- _fl (_cj__j-_*. f____j _* i4J_L___<i _:! <j-_jJLJ _jj_ _>« <L>\ J-i^i .__->_j __jI- 
__]1 Ij_-1j Ljj_- jjj __)___! tjl_^i"^-L . j^j 1(jjlr j_L__ __-JI _--*j 4___cv« 3j_vI3 
jjj J_- CjLj ._JjjL C-J_i 4_j_J J^j _fjJI j^jUJI j__j ,3jjJJ 4_i__i__!>L_JI ^^jjJkill 

4__LL _j-> jlJ^j jL_u__ JS ji_ Ly jl J-j "_ i^jlLI ijj -___ j__ _j>L_jtj I j 

l__iLjj 4*il > j',j [ jjjOifVI 4_o_> (j 1 ■ ^ ~ ' 1 j 'f j j j « " H t LaL-j 4__jj^i__j SjJoe-a 

^__ iquantunt number (c_j|j_JI __u_ (_-*__. *£_(_*---* jj__ ^.-^; I . t __j>L 

jl ____. jj_> j_L__ L__u! . jJ____Vl _)ja L_U 4_JL__J| Cliljlj-JJ 4___a1_ 4_aM_C 

3_>j .11 _ryL>JI Sj__j ___ cLlj_j,iL-JI aLjjnlln ___] jJLI 4_l__^ _;jj| ^ ^ .."II 5_i_j_>JI ia-i-^l (*) 
Jj_>.i i «' , t l Ijjs L_3.J iajjjj. >_oj_ij <_>>JI (jJi - « i H j^lsJJ (__JI oj_-_JI ___ , I 1^1 nj 

. l_jL_a-j_J,l] j^___ll ^jj-i' _!_! ,__ ___l <J ihII 4-u LjjJt a_* Li^jL- 1 _, « j i J _l_ _^jf LtJjt ji 

j.L_Jl_^3j5j_L*_4_. Ju___.^>^b^lj;^ Bohr{Uir - UAo)j_j __jj__ ^L: (**) 
Jjjj ij_U _____ ^jJI JA , ^\ ^bj-jjl jjlj >__> ,_l__i^l Jjl-uil. SjjJl l-^SjJ lJ3 i-L_j_ . 1 

. r-L-^^-J-'] SjjJI "'jJ ^r&JJ? Ji^ ,__ ijuljjl (_^>J_-J . jJ>=- 1 _Jn-L__ j-a -Jl j_J--b HYO »__ 


<kjj$j__| tLJuoJI 


L_Ltjj) JM 3__Lta j_i.T (__Jj _>__ 3L*_a J-t__j _>f Ulp^y^ 

i-i}Lc, l_4__jjj 4_jjjJ_Ji oJugj 5 SIU ;H -__L__J| j|j ($j j$ .i.H ^jjIjSUI olj___ _-» 
^L___V| __|_)_ jij _____' JJJ t ." ( _jj____l <>j__ ^l Jor^iniLj . L-Lt-ljU *j___JL -J-Mj 
l_3jjlj La l_jI__j_JI oju- J-LliJ .j^jjJJ-^JI <_J j__ LuLoij _hm'm jl _S-*J _J jJI 
. j-«jj jjj J-l_> (jjuLulllj ^l-jLJJ £---->- ULL. _:jJI *__.__!! _ Ljl -" 1 '^ ' ^i^ 

._jL_L_JI _j_jj ^jjjjJJI __j L^ili_c (^aljjJI jl£_ 
j5kjj>l (jjo jl£ j__a . j_-_-_-^f ^_"<t jiU __a i^jjj-A.) cjj^j <_j_*_-J1 -_*_£_!! i> j_» 

_-__=- _,? ;" '■■"' L_$jl .<L*_-I_I| _j__ 4_J1 j j 1 11" (_C_J| ^LlII -Lso*- L J_x__9 J4-LJJ jl 
ijjijJ- , JojL>. ■ "-> <_J -_ol_j1 J-tJ 4_ajj_tJJ ^Ljj -Jl J__a__J ĕjj-iJ.1 ^J-t-JI 

_jjjs_JJ 5oj__ij_>JI -^jML ..U^i-kj j£\ 3jjJJ i___s_Ll ol/L-JI *_______ 1 (_____ Sj__a 

_' <jj> J ij- 3 (j^J Ojh^Lj--^'' L_-3j.*j ___li jLlj-SJI 3__j_-_ -_o!j tjl in_VL ,jujj__JI 

j_- 5j_L_Jl uJJjj .^LlJ- 1 -! ^-Jj L4J jjjJ__j _jJ1 4__jji_JJ ____j-__- Jj-Uu CjJl_*j 

LcJJ <<*-__ Jj__j jl £____J__JJ La (____ tSjbjLJ*. -J-J-_! ^,l_- TCJ _--!! <-_jJ_ll ^Lj-L-JI 

. Ls>jjj-- ^jjj 4j_L-_-j4_J! *.Ljj_J1 jl 1 JL_i.VI __* ^_-ij 

-1— i2j — K_j _L_jjj!j JJJ __>l_^L^_uj ■ jj^ j <i J_|J v_j__JI L__3_J1 _jh" *Li_J- 1j__> £__ 

<__ ^ji 4_s_a-l_JI 3 inaW _,l__j , * _ j U a, _t_.'t ,11 _j_g_>JI *"< ^-»-1 . A. Sommerfeld 

Laj iJLo>L! <Li_*_a -JllJt CjjLS t J=_>JI (.jj_J . IjLjiCi j-__1 iJj^- \ -_tlj_ _-J| (j_»- JjJjJjJl 

ij__T|j j^&'> 0 Jj J_a SJjJlc. ^_u___j i ijL__Jlj ij__Tlj J-J--I iJj_____4 ^_i_t__j 4jj___!I d_aL 

L-uL CjLjjJ ___ _, hijUL-ilj JLstA jjjb iMia .l_jIjL__-jj'_ , I _ya Ij4j_"j__ti ^lj^Jl jLi 

SUJI _____Jt ij__uf__tj L_f ^_Jj___, jjjiJ) t^rirtP* JL*-« j_--i j' (o^^j j^^} i_r_P 

l__jAli| <Jj_ii_a j-i£. J CjljjJI (j____J <L_j_-Ls . UjU 4- ^_J| 2 , . ,,;U i _ tj j ^ j -|j_l_I| _jj_5 
Jja J^jlaj (_-ll d j 1 nitL Lol -i_jL__V' j j , " i" J---I J--___J j_]j ij_*>'- , l _)>it Jl __JI 9 MnilL 
t. tijn^"t (jlii Ijjj . '--jljjs L'j__ Lcjb __J_- J-_- 1 L->j_j_i i j j__a__xi J-- jL_ __lt| ^Lj_>j_JI 

=U_j_J 5jL_.J l j___ij Ljj L-3 .Ls <j_-L j- L-j^iL _jj_JI t-J jjl j-a JjJl^ ___ diljjJI 

. Cj_-_- .-- [j-uLjjrtll 4-j->- jl 'Jj-JI 3jj___> .d_uLj*j_JI _y_uL___»J1 jruu 

UMrf^__1tU>_JI JLiil 

_;!j j_i 3-«-*Ij jjj' lj-^j--" j_-L__JI jtL- i__L_jJ1 oj__ _jj___j jt J_-j-^ 

i4jj a A IjjL JL-ij jL_i_i__!l ___Jjl |<i^jl • l_jjT " fj* ~-l ^ ... II <J___JI jjLjjj» 

Ljj .^_3>L__1 2_jj-j _s-*-_ _>_, jj_-jj_j Vj il_iI_i__JI £j_i ___) JljL- < ^_ 1 ^1 «.1 


^JI 5^. i.iilL |j_>. L__j_j_-j iJ._j____.L-j _Pj-_j _-J] <L HL 1-j-> L* jj a I_l_> _j_. 

L- Ij) i (jjj--JI <_>— -"Lj l$J> '".'^ 0^*^' _5-— I _-*^ _£ jJI _dj____ull _j-_--J1 

__L__jj- jf JL>_? ^jjl C__}jJl _)L__ JLaJ -J-~'-'l _____ J_w_U_l__ -dj-inU ^jiijJI (j_- 

4jjJa_Jl C-jLiTT »1 j i.n i-_ijJ-__JL _3-*-1j ij' >l_- 1 --*J1 _£j_L___s. (_-___ cLj_j__JI 4_j_- 
jl 2— >-jJ-La (j_LI j 1 1___ ,<_£__ ^ ■ 3 . ;. i j .f ^_| - U j . _ i i V ^_. ( «L_e_L__ Ij 

. I _«„<_>■ _*J--jJI . LjL-c 1 , (j-a ^jLsjJI j_>_j 
^ 4j^_4oj_} __il_g_wj_ j_x*_>JI _jJ_>JI jjj (jL_»_J1 *^j-a j i ■ ^-j ^J____JL 

l__j__-L) ^ jL- J^- _j j "i s—jJ lj_l_- J___J -r^_J L-S--I __JI jj jj L_a ____. _Luu 

jjjJLJ J_>J1 Ijl_>^___>j ' ■ ^ '" (j| ^JjJj 3jjj-> 1*1 mjt j_L___JLj i2l>-L_1I _gj_t_-II 

___£jj 1i j-_ Lh :oL,J__JI (j^- Lic. __>_-! Jj j nll I j__> _j_- ~jj3 J_~L-_ 

■^jjUJI _____ ^jj-__ J 4__ i j_c -__.L_J , , i„-;j _j_JI .Louis de Broglie ^jjj ,j_ 

____> 4__J| _,j-_-_ Jl-j_j (<__i__Jb l_.j___- _JjJ1 jJjJL j-J-oj _jt _j-« ________.! (jLSj 

___) J-*-J t_U I 4'J"-- - ^Lj-JjjJI _______ _j~ i<a_-_i.U (j_-Jj,j J o a__t_>- 1 Jj_> _j-S ftLj_j_i_1 

jJj-_-S _,_. -L_____ <j1 j Vl I jla ____. . oj^c _y» O^JjyL-Jlj 4j_L>JI ____! __jL_T _Lj-_J-II 

U_j___-_. jL_-j 4__i__Jl. Vl [J-wjIjlU ____ (oJju ,___j_i__JI _5 u, r Jl__ Jij j A 

4_La_4__j| JjLj j-jL_i_ (j_JVJ . _j_-_______ I d_>J _____ 4_L__Jj__-Vl L-lLji-_ miJ-CJL 

^jL_i— —a-JI -l___j „ l ___) 0ji__jj . jjj ,_U_».llj 4 jjLAlt jjLs-j Jl-3 (j-SLj (_, 'i hitl 

<uLc jj_u _jf Jj___j ^j-"5-" ^j j s.- t Wolfgang Pauli oJjL jJUAJjja 

Jjj _^j-J->iJ , _'l L__jI 4_4Jj} .3 j wnill 4_jJ_l_11 *5-IL-_ I j j <i1a VL_Lo Li_S jjj mi«1I 

• 4 ijgll ^-Uj-u^ 4j«_isL>- _j-o *L>.j .^jUci Jla ___? _-j|___ Paul Dirac l_J|jj_ 

:__iIj_l_j j ■"' ^ __Jlj___J ^i-^-jj j*\J -__*5l (j_i_kJ1 ■ 'I i '"tl (j_a Jj__kJ| 1 Jl_) j Itj 

l-jjjJ-^J I__cL___- __)__■ (jj-L-t 4JL>-j_« (jjJ l^-ILc (_-jLLl ^Ljj-ii) j-_j jjjj (j--5L- 

jrv_jjl jj* J— j-I _gjl K, o')j !*Ljj-J--JL ^l « o^-lj 0^-* Li_,i j "- ^j jnj-C. _-- 

(^-lc UjIj JJa _$jJI __L_.V > <i .Lu.t jL__.j3 j_.j .Erwen Schrodinger j-ijjjlj__L 

l-l.^-. , i j ,ij 5___L_j___Ji j___-__L_ ^ TtiJa^ui-aj anaichism 5_ J ui... \ni «i < j _j___ > _ji (*) 

4__Li_ jlJ idJjJ >Lj I 1 n "r TL^l jj. ' . ' .i j ra^jj . ij __cl J l_-_- L^JIj-J^ -JjjJI ( » : )-4-_i _J__-i___ Li I 

5J_jjJI £___ _yj J-__ai 3^Ja L_)__aj_a L___>_a. I j__ jL. jJ __-3_- . . h" l lj ijljyL j-5--J =L_4_iL>~ 
. [ _jL_3.j_i_.lj jjjj , .. ^UI _)_____ lj . jjjjj-sj-Jl rr JL_j _iijJ ._j_-ij_Jl_j _jL_*I_5 _jj -l__j_u 
jj-i-l <jjjj --jLv3_5 l__ui -j.igii, _-I^^I 5_lIL_JI -j j--J1 __j_L-i -Jl 3j___l _JJ_ jl _3jjjJ.I jj^s (**) 
__-B jijj . lJu_ ji j_u ,-_JLj__Jl I^V,t- ^JJI 4jjj_JI 3-5- jll llU. Ji__ <J|L__JI_5 4_____JI ^r, . _ 

-MjUiJ <-^jJi ll_xj>. 


OjjgjaJI cLj_L_JI 


4j j-_ - (jj jt-lt __-_>IjjJI j mj ,,iL_JI __>Jj t «U 4____J1 iLlL_vjJl 4_u_-L> ^j-- (j*J>_ j^— 

jjj _; j i - 4__J__i_J| __J[ (jj__Iju (— aj ^«Lg-jja^-jija , Jl o » "i i »^1 L_L _._-> 

L-gJj 1^1 jf j T Ml"ft jl, \ Q __Jj_. Lutj 'JJ^J L. " ' "Jj '-' j_»-V1 J <)tM,Ll 

. JLJ1 __, , ^ ~ _> lii„iv ,^U__U 

jl ___3 _-lj— _ _ . 4__j_J «i-jJJ i~, 1^1 "f 'i _J_jj___ l j (^l—LiJl ^j_Uj_jj_ — Vi nj 

r«-_ — « « _£JL___-_j (jlj ' Jjl i ii ~tlt »-___j___ d j C i , ..M*- tt ^ Lj^ — j — _J 1 jjjjj-uI i ~— j 

4— _.j "Jlj *--L_>jJ,l (— ii 1 jt __a (__-__■ _jlf L_- !_} L__ Lf> _~J . i .^jljj f^i" 
Ls 4__JLj _j_j_*j J j — " i ii U _ja . _jj__£J*_ l | Jj __o _ I j i~il (_-i— L__ji _LjJ___j 
L_j_ ^J_i______ _,1 LLL LaljJ _j_L __5-_. 4_V .S jjJl J_-l_ jjj___ty! _,L_ Ijj 

,4___>-^_j ___J l ^j____J,i JJ---U Vj L4-— £___> *_' 4_i 1 11 - l l oljj^lj J_L_jjJ1 _h0 

jl j_> j_- S/l (jj_L _,T _,-—_ J_> t( j___>jlt _J_j_J__*_. __J3 4 jU tt l -J _______ V I L__)LtJj 

_jljj_____l _1 - i^"...> <jl £_J__L— J "^jj i L__i j— — ^ _ i— ■ j" 1 „~ ,jl_>j_Li_JI _>_lj5 

d_J4_gJ 1 _T-— I J_- _^_— JliliT __>) £j_z_j_i_ jJlIajj SLujj-»-) I_£_j- _»___e_J! (j— — J __-JI 

jL-jl! 4j__ii___1 ^ j aL-_II t>~ -'"'jT ^''-j _L-2__ ij___>._ , l Jlj __■■ M lj-~> ^-jJt -j 
4___L_i j-Lu Uj _?} __j-__ _>£_ ^J ___Jf ^j-_L_JLt -iU_ . JjL__JI j-jIsjjo jL—il^ 
.oLcL_JL ji jJ_L_IL J»__U ^ 
^j-i 4 jSL.i „>_<J| jLS__V| (jj_ jj-a J__f_ (jf LLlLc (jl- Ijl :^j-j-j-u- J^. I , » ijj 

jjL_) ji I ijlir. ^l jLuj ^l tj-_ d 4i__i _jl 1 '1 i *v jJl L)__ i4x. j — __I I j ^__jj,l 
[--i_L_iil jL____~f __tl ^-iij (jl _u !i__ t _JijJi u_j_-»J1 __a jP^I __j-_l_ji 

J_e_-a __*___- (___]! 3 j i^iLjJI 0___.j_l_jII VjT JU*-J J ^*-' LJ^J .4jjj_i ^>I I 
jj_ (j_<i t_4"« i_La Jj ■>"< 1 mj _j^j_al__j ^j-jjj_L-i jJJ___.t - 4j_-LJI _j1jj-___JI 
___) _jjj___J_^l ^jl 1 n"i :j_>.j-o t- iUV* _JL->J 4 « .a.lll 4 j i n 1 1 JSI 1 uJ.1 j_a 4-M_i_- 

j<__l jS ___!_». jj_ 4_l1i1 j£) *j— — o^J lt^ d 1 " ^ J cJ— ■ *_-l_— j _ i_V 1 l 1^1" n 

i__i t Lo___ j_L__iJL jj— jJ 'fC-jt £j___j_a (jL^ Jj—L—jj ._jjJ1 — 1 _1_y ___ 

o -- __9 -jjJJ 4__L-L*iI1j —JjVl J__JL>J1 (__-■ . ' « "1 «j Ji t *1jJ (jl L_i___l 

cj^LJI »1 ,^>L Ll__ 1j( (_-JL_Lj -(ji>^yt U_-a -j--^ cr-II 

i4_L_JI cAij~i.nA j-«XJ l-UI 4_u_lj__1 jl__- C, _L) jjj ____ LJiLa .ijj-l _^___1 

j_JL-JL> 4-__L—J1 (_ ulj_J1 _ilj__i __J_ 1 1 1 " «j L__ ^jl 1 n"TI -- • - j __j____ 
j1___V Jjjl--- ^jL-____I J__-o J__j (jT jSUj (__JL__JL)j .4-^1_i__j'_ f lj 4_Jj^l 


j< II *.A ... la 


___jL___ll ^nj|j_a __iLl-_,L__I -_c.L_l___ 3_Lcl ___> ^j_Jj_j__ -«_-___ r>_- .^--i-l^SJI 

LT- 1 (jj-h 1 (J--»-_- ^J-^j-^ _>^*L___--I ' J^' J ^?'-" '*- L - lP-* " "i < l 

_ijjj _>__>!__ _L___^ ^_L_J1 ___,j i4_j_t_- _>JL_1j_- ____. LaLc- J-lLj- _g _al______ri 

J__ _r\j -bLjJl _jLj -JJ_-J (j' ' L^_JJ J-l->J _--J1 2__l_-JI j-Ail jti-r mi" ____. 

S-lcLliiU ____>j - o^jj-^ J^ "'L -j_-.L_-._jj ..i_-L-tjn i^-it l 4Jjl_L_>. 1j) < r ii i 

- >Li_3 -1 Jju ^_Gr"i>__ ^J ___)l __LL_Jt - j^j 4__ j-_U _ya -_J_C 3„_9 j_ _J_a 
_J__J - i j i -- - ioJlj, 1 -- KjjKjt, L^j___ -_LaL_s ijjL__-_ _j_l -a-liiil La _)___j___ 
Jjlj 2 JjJ_>J1 4jjJ__JI _ j__ lI__j_c . d t f -i 1 1 j 4__La_Jt ^Jbill j _ll___)j)_Jl _ya J_L_> 

. (__ La j_l__J, I __jj__J-a r<— --L __Lt_ 
(«J l-4-_J . Lal___ ^__i_i_ J o 3j__- _,3>j _c_ _£_J jJ-j l ^ YV ^L-Jl ___> . ! j__ _Ll_ 

4-_L__La L.- ,Li ll J-A 1 J-4l_J . -_56_L_L> _j_^j-L-l J_i__! (jl J__J "_?J __JjJ_fl L_SjL<jJ Lllip 

_____ -___-i_<j _____" fj_^j ^ j 5j___e jt __U_ . _w c_J-_a (____,) ^-^J-^ j_- a L-$___'in 
-J_L__^/Li ^d-i-jjJJI -J_L__JI __-__jl ji. j.j-. _■__"■> ^-La _c; jJt _n_____j _ (3jL--- _L___ 

jj_. -^L- i,i _j__ oLj|j_j_J| ____j_j __u__- j ___j_i__jjj-_j_JI ^j-jjL-JI (j-a-l i.-i __JI 
_-j_ ej___JI _j_a lj->- grainS 4_j_____ ^_L__-a _a__-^J 4_~- ,j " i*s (*j_l_J (j_-j_-_- 

< <* > *V\W (_>__ 4jjjjl__II 5j___I| L_i_>-I jJs (J5_L) _t* ui _)Ls ,<_- (j--j . __iLjpj__J1 

j__IjJ_j (j__il__J -J L_iL^_^__Jt Jj->-j) _)l CjL-ut (_-- J>j— jij . £jj-___U d j <i j i n -_JI 

-JLj S_1_c -_____) ____. _>__!j-jj (_$jJ1 <ij__bJL9 .^Lj j_l_. 4_Lu| j__ _j1j) ij_-l__l!l 

L-ulj 2ji)__JI _j__ i- it n" _* 1'_U -"^Jj-J i_?_ J^L--J_) .<-- l - i. j i .i v (j-a (JJ^_ l£ *ja-jv3 
^trH 1 -'- 1 LT^ 1 LjjJ-^! tj^-Jj) '"> L>- j' (J^lj-^-- 3 ^ t«-<J_-Jj3 ._-____. __lc 

l_^J ■ Jjlj Lhjj) i^yi (-J 4_>.j}_ij Lj>___-___3 _jj>S-J L*j| i^ij i ii y£ S-Lc. j-^l-J *JL_II 

SL^Lpelj V wuve tlinction 4_t».^a 3J|j 

1 j jjj__kj 5j£ a\\ o j_h _1j1 — jjJ _>_w4J _-j--->- _-tlj>_-- 3_L___ jjj—* (j-- 3 Jj -' 
Cj 1 _j_jJ L- j-_- L_j i 4_i_aJ Li- 4-_t__jj_4 Cj I ^j-jj Lj ___i j i _jj_j_sJ t Cj t ^_jj □ ) j V ~ ■ n L 

_5jjj Sj___i i", ir (jl (jjj-i-- -»j>j>L JiLJ- j_*j __iLjij_j_J] (j__ ^j-uj iJ_-1j_JI 
jju j_ijjjij-_- o Jj^Ij _.t_. jj__'_ ! 1 £jJ-> fti- . --J-j-s-i-j ^jo _£___jL _j jJI _jj____jj _ 
(_> OjjJ-L!^ (jjjijj __:j ^ J ^j}., __!_____- u '.r ,, 'n -JaA r^L-JI Jl>_-Ji l-U_ 
^__J1 ___jj__J| i_L_>-jil o j__ t__l j "LjJ 4__Lj_i__ _>__oj ' ^_^J < L- Sjj J_-1 J 

?(j--jjl ___) __J|jL_T L4J j ini 1" 


<hjj}iaJI f(jJUoJI 


>U t ^Y1 r UJ! ^T t l d ... ^4___J1 -J—i (_—_ jJujjj>__i ______i_i | L~ jL_j__i 

f _ g ■ ■ i \ \ t '\V \ Julj ' ~ ' d j! C 1 4 j I — jL-_— _~L__ j ^ ■ ___ _j_ a £j-_— _1j . _ iC /^. ^ 1 1 

^L-Jl <jt J_>-J_i '^i-yjj- U ^ H 3jj ( fljU >— )l i n>. (jjjJo (j__ jL___J<LJ L4jfc.-s-0.lj 
-JLjiSjJI j__-lj__J1 j-o I_Jlc _J_j_5 j-^__j ..jjj ^L—Lt 1L_j_L-_- LjJjJI Jj—sjj (___Jl 
4j__*1_~ Sj^i^ 1 £j_— • _<__ ' J--3j-a-_- 4-_j^i_j j| jjj ^JsjjJaj LjljltJ (j-Jy j<sJ (.^-Jl 
. £j-uj-u_ 1 gjlr J <f-i->. (___Jl ^L-jJI ^l"ti"inil S-lLcj (___} 

* Schroclinger's equation j___ojj__j -Jjl.-.- _.;. <> _ Al ,^ (j__*j J_> 

(___ jj-___Lc l_U-_e_j- (j-tj L-j ttjl! ___' j-«^I jJ-u V Sl_jLJ£ ___i 4-j_-fc-j.il! 

L-iLuKj <i jt i-lj J . <ij jl j-l-JjjJ. jL_lcI L*i? t(Jj__J! Jj.^r" nijj .5jjj_c_? pLjj-jJa 

_j__-__a ____l_J|j i( j5jj !__<__' t4__S_lj .jJLtl jru 4__>L_JI ____, -LL*__*JIb : jJj-u 

j___ijjj_jjj 4J_L-__ (jl Jj-_JI _J L_X a.\ V Li__L>. (jj. _>—— -j .i(-l____a -_L ______ 

(j-u 1 injtj i -_Ljj___<jyij SljjJI (ji_j j_L___ 5— ±ij j< Tl 4__aLL_JI j * ■ " 

ic4j_JIj jjj-__."_M j_*j ,j_ 4i__ L__jt I Jiwjjj i(_j___t_u _jj i>i _j __)Ljj>_-i_yi 
^J-c. tj_j._l _5_L __a __jj___J1 l_jL_>___VI j-J-j _ SLJjLlj- _____j .Jk\ Sljlll jjjj 

4_ji__sL_J 4J_L_J— * (j-gJs :4_a_j_2j Cjlj j-.*j (__l_j L_______J j-j-jj Lj)-I (j_a ^J-jJI 

j— > j 1 r I iXj n r JjLhj 4_j_ij_>. __i tj"i 111 o _— — _ (jJjj-s-j L-^jT (j ^ j-j-j i4_jjj_>. 
i L^JjJ-Ci j_ii_ «i^-^ V £_-ljJl (j-i- ^4___L__I L-K 4 1 (jJjJI L- .Jjj-_i_.La Cj j/_L__a 

. L__ ^LSL, (J_ljJ ^iI^IL I jla (j_Dj 
(___ _____" (^.jJI I Vi <jj 1 n -> (___-. Sj__jL_« 3juJl_»JI -CjjL-LJ,l t~-i aj_> ju-J 

j-a 4_Jji- 5j " i^t L^JtwO IjUl (j_jjl -Ti ,<Jq t4-j ja_}t| ^ja LaLjJ 4__-__j-4 -__Lc_'l ^o--- 1 ! 
t Ljjj__II jjUL (jjJ _-JjVl 3-_-jJ1 _-lL__>! (jjjJI ^>LjJ1 (j_ IjJS-l (jnl Vi1l r<UJ -(j^jJI 
i( _Lj->Ll SjU^. _J_T j_a S_UJ_>. oLj-___ jJji ____4_1j «j " a (jl j mitl (jjjji-j i3jL)J_>Jl 
Ja-CJ ^J__jJ Ij_-___- JJ--JI (__-_■ 4j__j_ J^ _jVlj .-^C.j>J (j_iJJ_)J -_j__iI ___LS_1 

(Jj-J J_)UJJJ___J 5_J_>.jJ,1 -CjjKjII I-".-t -k- JL-J .SjUJLC _Jj_>.t j__1j__J >L-lt,"l 

^Ljj Ljt_ei < **i I _. r - , '-L_- t4_5-il U" _ ^L-li i^^j-LjjJ __L_j__j__il _S-jjL_J_!ij '_Jj>J 
. 4_wj_U 4___jejJ _J_U L(jjf L-jL_La 4jl_1j (jja ^-CjJI _-_C (jl 1 nllj 
__i_^j_4J_ (jSu j«Jj lOLsjn 1 n o _^t j__j_ijj_Lti j-i W*i r iij j«J £j_a_M 4_L__- (__-tj 

4 ^Ktl L_jJ jj-O (_flj___j j-G_jj ln itl (jjl—S .^j — jjj_-j__ 4 ajj____a __,. jL___ _gl 

J__ j-ijjjj-jij LitljJJ <j-o >L_r (jV t___j ^j eJ_4> _f 4j1 L-Uj i-uj-iJI Sjj__>-Vl 


■ 


|g3J| a A ■■■ I — 


__9 L_A Ljj-_>U_> _jj~(fi I" _ruJjJ__JI jT - HY"\ j-L-JI - j_1 L_____jl 
4_»JL__ij ijj-i-^l u^l L-*-*' -^i JiS-*^ O^yj <S_L_-.| j 4jjJ_J j-_aVl 4 rt j 
__lc. lngi-ii _"l J j 1^1 n" r»- 1 ^ _--<"■ '> *i_ _~TjJI j ~ " i Jj .4 (r-i ILi- 4_j___Ljj 
l^j-Kj " Lj j____JI IjlA _____ 3 — JJ.I 4_jjJ___JI _,<> iii-» jl __!__. <_;j__>.Vl 
j; Jujjo jj i ___- Lo j .— j * jl j "i -v_T jjjj ij____L_-Jl C---jJI __3 .f*__lj__51 
jl Lufc _£jJj___JI j__ (J-lJ j_J . jLajjj jj-*J L_1jJ_. <__![ ______ 1 _"j-_ 4_jj___J 

>____ -— - (jJI 5 j<j i<" 4_Ll'a 4~,u__rJ j[ <*-m -_ t jl i'if,VI ___ lj__> ___l_ 

i jjsJ JJ__— J l_L__> Jljj "^J . L_L__i -__J~__a (-"-iL-" Lb^ (_--"■ ^L*---^ j-J-C- j£. 
u_j|j_>- ^jiuj ___£ IjuJLJk. Lj i"-> (jpiJjJ (_gj-J>- j/l ■"'__ j_>-'_M j_A ^LslSL- 

(^Ljj_j__JI jjj * H (jj__JI j 'j ■ - -i ■*- 4j|ju j^o 4___^_L_j l__Jj___- i__jJ_-_I 
V[ ^ V 4___L_»J| ( n\\U Ulj 4___L_3jJI _jjj__J1 jl JL_u .(jUui ___jj__»Vl 

.tLj_i_JI __pj-__ 

-yU__ll *_*» 

jj_j Luj (4_5 j-_ll 4_____1_. ___ L-j-ijtjj ft__lj_JI 4jj-_u _;j!___ (j^>j_" J-^3 

La l_[ tL^_^l__ 3j__jj 4jjJ__JI £>__. _)___ jc 4__j-l_j 5j__3 tL_-_[ l___iL_.I j_a 

i Ju JL___ jL__jL ^j_3^_i___j (__j__u I JL^J * I ^ * 4___l_1I 4_j__— Vl _— — - ■ ^ ^ ^ 1 *t ^ C 

_- U _i j! jj_ c_iL_t__iLt j-iHljj j-_jll l_g_tejl__ jl_____» i4JL\_i j-j--. 5jj___jj 

(__ CjIju-jI " j ,UH| jV -JJij (( --VjJ1 S^^-Jl jl jjjlj-i- Ij-l^ L_sL___l 
l_j_k i 1 "\YY j_L_i1 I g»j>_> IjLilJ J—-lj3 C_3j __9 SJlc -jL^j-s^ ____ jj__iI1 

j j *"" jt jj_ L^Jl-- ____ c_U_j3 .-*.... Tl _j_j (__ L4JL___" ^ji 4jjJ__JI _j «i-i 

. Ij-_ Lia jj (__j— » LjL_r. 
(___ £_l_JI 4_____ - f.____ J£ _yo ^jJI ___=: - c-jL-" jA\ ^L-j-a-j-JL t__L- 

4 j -kjII 4j|jJl _jl____>. __Lc j__jjj_l_ -Jj_j_q L--1_C L___J . I -_____J| -_il_L_-f 

jj. 5_ij t irttl 4__JLj -_jjj3j____J I i->l_>l . .. t_$j-->- j) 5j_ _;l (__]_ __Ljj___J>Ll 
j__»j Ll^Jj .^_-)j__jL>JI ^ljLrtiujl Juu VJ oj i .i j~ <i -r 1 1^"> («Jj i4_L____Ji 4j_*L_JI 
l_^ia _;f JjJ>-J 4-Jl n " -I jljjLJj Lo t _;Jx4*J 4___a.U 4__U_JI ■"■^jj" • ■■ l_jL_u_>. 
4_j__I,I -jjjjJI ^___1j_a 4__j_j__ j_wOJ _JJj__" . 1 - a j-j_-1 jl j^Jji -L>_l _Lu_ 
4_l-I j <t j*CTl __^__cl___Jl 4 i j jli 4_3j____4 j__a-i SjjJlj-. Cj _'L_- ___j <^_;j__*JJ 


i V_jt : JLUI -J^ m L^JLajj ^LpuSJI j ir-iT l__L_j . t^-__j__-j LgjeLiE» uLo.j 

_Jl -___L J -->\yL .i ajIj-La JjJ-->J j-LJl fi g n lll _>__ .JL>JI 4 t_j__i.-jj 

J < w.H jLle) 3AI _ - X \\ o__-j_>JI 4jJuJ J^slSJt i_jt tjl.n-l 

U _-_ -j-p-* c-j-S ___J1 __JjJ1 j_.I^J-> -.o-jMIj (DNA LjJI *_;j_>J __Jj_JI 

_-l__ .4 mi a -_jL1jj_>. _______ __)_> __U1 d jl"C nJI CjIjj illl _jj___j| l_<_i tjjj__ 

1 jjir. j> _ j « ~i U (j-LxJ ^oJj) 4jjj 'r-J1 4_j__jLja Cuila l_4J_j__jf fj\ _,__ (W-jJI 

Ja_ j_j__- ^(_jj_>J <___jj_J,l _)__il___>J! jjj_>ij LJL>. U i*C n tj . _. U_. , < _jj___j 

l_Jj . L_U_ JL_J LjJj->_> _>___L___*_1 <J j_6 (j_a ____) _)____) j_i i£__.|jj| ___ 4jL__[ 

Lg-_ j_— _ ■ Li-. j___j _)) _)j_ L«jj__- l_-L>_j __il__Lil IIl^j ritiii^- j__ ^Lj__jS_I c-jL_. 
_)U L__j1 _______ 4__u___>Jl (jLs ,1^ ____?L_>J1 _j__JI Sr --JL_-_1 jt _-j1____ , I 

. *Ljj_J1 _)__j.1 (jx. j- 1 ! L -jj. j <_i (j5__i V 1 3 ... . iil 

._ju-__*JI 4_.L_>Jl -Lj-J. 4____L_j ( 4jjL_JI jIjjJ.1 *Lj_j_5 __Jt 5.j ... ilL Lo! 

j__ilj_JI t-LJKj i _)T _dJ_ . Ij_>. l'i m<- _j_>_ jjj_> _M _,-_ ____$__ ___ _4_L- 

(3 . k _J ■ Jjl JV-J'_) ___vLl__j)JJ _jaj _Jj___J1 -t___jj lj_t t n ei" J--- 1 4_>l_$j ___ _jj_-J 

___'jj___Jt i4jj1 j_>J1 4____J1) -jlj_-JL -__i__11 _>_ijL_____J1 ____ - a\ JL-JI 

lIjLjj . Jlj »j i >i IL d 7\\ t H,l ^j-ajl ____>Jlj .(-_]jlj___JI -L_ii__jll JjjUII 

_^__jL___- JiLa) 4j i njUI ?t t,l _y__L__-__JI j t(jL_i__i_'1 J_aL_™ ijjltl i4___L___J1) 

4 j<ji_5LJ,I _>___ _______ tj (f__jj__^__' (j.i jU l it - Jl_»_™ ____> _j_>.jJ,l j_jj-_>JI 

3 ___l _JI 4-_.1 .^j-ll ^lj... _Ji 2^ j __-L]Lj .(4_jjj_LI| __UI) 

4j_4_ 2____j 1 ^oA ^UJI ___> jjmiJTi (j» 4.JI ___J__>j U jU supercond_ctivity 

(jl jjj j-Lc j-cj Vj . jL__>J1 «bL^j _-j— J V 1 j-4 jL_. jij (4_JjJ__j SjI_J 3j_ys-a 
1 j ^iU- t j -l-j^jjLLI ^jLuJI -t___j_ j_*j LJLc. 4_«_jj 1 _ '< 1 -i _ a cjIjjJ-sj i 1 g •"■ ' 

Lllljjjj) l__L__JU J_i_> j__lj__Jl 4__j|jJ t j J| ___l____J t___LJ_J l4_l_4l___j 3 Jj '-.J 

^lj__L1 _— >_J Sj_wui1 4_d__jJt L_jljl_>J^I _j_j (j_aj . (^-j U i ii 1 1 j_(_ljJ_> i-JjL- 

L_-JJ_>J| __)_____. _l|j (L_JJ__-1__-JI 4 jirtl jL_Oj! __J| LjJJiT _jjJI JJ-___.j_llj-_JI 

. Ijj mi'i -lJLc 3j1j_>. CjLvj_t j-_c 4__j1__ l_j>L__jJ 

_-___ _j___T _jj_Jl JJ-JJI ^1j-___>-l (j--) tj-j.l-t l_jI_J___-jJ1 j_L- _l n 1 '..1 ___J 

_j_i j-a 4jj__4 jjjlc l_jLjjj__ Jj->-J (jl L_ijL__a 4___-lj :_l___JL__ 4_u-lj_i 5j__>L__ 
d_t__jl__l j-_ J 4^_>.j jjjaj .SjjJI (j_a 3juJ_>. _1)Ljjj_S __iL_jj1 j-_-5cj jl (j<--J La 


pXj_ls__JI jvnml9 


f J ' 4_L_*,J_-_J) 4j___jL>JI j-LJ (3j_ij__I1 (j-il Ij_-j_-i oLj--__jJI ,<i__ 'J--*! 
j j; - "^ (jj--"- **_ ' ^ i4_uL_i _j_« itcjLjjJ' __L1_ Cjj L_i jjj _t*±_>. iCjLjjj-. jj-»-jj 

» LjjU 1 ^ *^ 

LaLw jj_LjJ_>. _/_£j_- I iJ-nl f iji^jin ^hjjI^SJI L-LjjKj a j-a j <tg iU iSj -i II 

(Sjjj-JI ^bj j IH) Sjj-JI ___j J _ , 1 .^-uj^Lll ______ ((jL-^jju cljj j 111 j_a 

CjI_j_Lu___ j-a lcJu i^L-iJlji ljJ-_-J I <> j i - J_T _Lg i" _____ . 4__Jj_M CjI <ij m -»Jlj 
Ij-C-l in'<>i CjI im mi o -~-J1 j_aj '_-JjVl 5_J___=-Jl _-Jl 4 i iii'1Lj jjj n. ill jj_-Jl 

_>_lJ L__jl__ j_- I_l_s j_a jJLSl _.jJ__i__j_ jj l_U_J .-_j_L_JI -JL-JI __Jj 4_l_.-*1L 

j_a r*-i-jJ1 _-__- if*--lj__JI -ujIS-ls jl t *i-*Vt lUrt q ___,_. .(jLaL^ j_jj _" jilln-'.) 
jV1 L_jL____1 j--<U *L_ij -2 " __-__■ L-jI-I J-Jj-JJ ' * _ _ '** -iLjS-iiJjJl __i_?jl_rc_- 

j__t _J " I - " 1 1 i * j I -» " 1 1 j i ■ *-."" I a, i *r _y__>. i LaLaJ 4____i______. 4j^J__j -Jj_LcJ 

j__t j I i^-jj "i i ii * 1 VI jjcj cj--*. jj jLl j_a tj_">- JjJL->. _-J- CjI n j i n __L_I i ii ~ 

2_4 3_ijJ__J1 (3L__I jJb j-ij . jjjj_>_JI 3___. 4__-L__ (j_a cjIjJ.1 ____ t T _____! cjLiLL 

4________a -L_J Ct^J '«Ljj-___a ^L_jl 3j_____ _-__- J_j_ Lc 4_j_l_ Cj_?L_- ___) -LijjsejJI 

.j_i-l JL-*-« tj} _-_J j__J____J1 

3j_Ca ^j-t- U U ." L__j___ (jj^L.., ___JI -__-L--JI o-L* J£ ij_-Vl 4 ii j rt-_ _-_j 

*L)j_l_JI jj .-__-_-JlL1 -_y-___l| d_L_s l_3__<jj__ ___J1 CjL-L^__i_'I Sj-Jj _>-- S-*___tlj__- 

jja _^J- (jt L_U _■ Juu L__-j_i_ij t jjjJLM_C jJ_T (3-*_l l__ji .4_a_L_j La J£ (___3 

J_4 _i_TjJ,1 Ji_l__jJI k_-__J1 (j__J i__jJjJ| -L_vLj____aJ 6 J _____*-___- 1 4 *C >n i - , jj I A . T I 
. LiliJ Ci injl l-J-Ij i4jJJJ__ -JlI L^j ^ K"|J ___J1 -_i_J| jT 
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- i f ^ 1 1 f ~*i « J m t -.1 I ^ \iT i . \ - , \ [ _ f ^ 1 t^~ , „ \ 1 
l_g _-J-_J (__j| _jj1j_*Jl _)L__ l5 J I l (1(11 trVt1 

J rn rtj Jl_j ij_j_x___L 3_iJ_l_». ^lj I^SLl I i;Lj--U_ 

[jpj_uLij — j — _JI jjIjTj^uj L_j — * — a LjjI _J lj__ 

___ .(<___! I Ij-A I; -^jtj i " ■■■;! (jLuu 4____}L_Jlj 

j I -- ; ,. 1 1 __fjLiii ^jjj mi t II _*^__J1 c_iL_i_j_M- 

L__JJ_3 J_3__ _y--*J l£Lj_J__Jl __- dLn_t-- , | r*J_U_t 

JJJ f IjT d______L_- (_JI JL-*J _i j_____l__J I _,__? 

_-_j _-JjLij ^j__uj__j_bj j___j_jj__t_j ijj " m i ij lj 

Jl y <ill 4__aL__ 4__i____j ~"j---l _)l Jj-~**f :_r_>L_ (-!_ ____ 

. sjji_ji <_____-! ____ j___ ___- ______ t js_r y -^^ 1 * ^ 4 -^ 1 

** -* i U 4" 11 jjU"" ___£_ 4jjJ___)I 

_)l_H,L _ jL *_. "_ <:<____ J£ _>_. _;t__u _J___L_ _JJ jJ ^ ^jL^-_i L. _ ______ 

,j_JjJ1 J__J_ jj__Jj_^_^J__J J___lLj .(jU^Jlj o-_ 1-1 V) ______ ___. 

(__ . ..I I a e_-_) _l__b 

___ __" i"i'mT ^ljl 4 i~h -iLil (<^jl--Jj-{i _)-a j_j-_al " " ~ ^ - . : ^ dl ^ ^ 

,^j__j_,1 |ju_ __T__) 


f-T. I-< II 


£_- (J~L___ lj__-j_a Cjj-gla _,_!! JL)_C.Vl _>-_-J JL>_M i4 *i j 7i tr\\ L_J____jlj 
__jl jj_-*Jj Lt. L_JL__ (j__ji1 jf _jj 3jl " <a a #Luf j__ j— — J ^L-JJl i_l__-I 
j^JI ^ j ,ii i 1L ^JtaL>J,Ll __3 j ii Tc_a 4_>JJ I jj-J • 4_3jjLa >_--• J d___j___a — J*>L~I-- 

£jL 4jj i i^i jjJ-j-j j__3 j_JJ1 _______}L_J1 __JJ _..,.'IL JilLj 4_<sL-JI 

^Li-J! jj * — " ■ ■ _ .(_jLjSJI j-L> (j-a j_Sj_aj_« ___^Ljj__ <L_ (3 1 4— _-L__ (*_bjlj-4 

_"_J _"jL__JI jjil___U (C^jl J-J-l i.J-___-L_i,l L__5___JI _L-_J j-_ 4jjI — rnj La (__. 
.£____. (jjl __Jj 3Jj j rnj _J-iJJ - > l _>S-4J _Ll__aJl _j__> jl j_C ____£ J**. i"lij _Jjj_fc-l 

4_i_j_i_jJJI raJLc (__ — jIj u-LjjJI j_« _)j1- t I m . 1 i ii a _jJLl ^_ LtJ jf Jj inll (j___J 
. (__JJ_-J jj_u-l__~ JJ_ L_ JSLtj-j-JLI 4_._JI 

__,j__u Lj_* (__)____] jjj j_OJ ^l__lj__l ^Llj_J__ _J__ J__— l_l __J__ 1 _____ J_J 

^jJ— j L__il ^_a-__i ___ i-tjj-. - -. 2__>__Jt 4_ j j mi L~ (j l ___a_T r_JL_J| f.j_ >Jl ___) _fjj 

j-_ Lcj jVl Li__i__j| (*jJ-' _-9jj_j . 4_l>. jJj <i *i i I Lj_*_jl__i ~"JljJl_> '"'I **• J '-"j" 
jJjj 4jjJ__ SjjLJI _jLj__JI __Lc *J— _JI _, rtl > t__j_- iLaj_*-_ 4_t p 1 ■ " "J (__}jjj__- 
i jl_L-> (_"! 4jjJ j__ ^ttJ JJJ j_Lj jf -j__jT jl Jjlj . -___l J_l __!__ JjJ j-Ul JJJ 

_>__j___J |j_L____a _,L_ _ilj t-^jjjo ;ll 4jI_u ___i jL_.)fl _dJj _>______ jt "-"l r^JJI 

L^__T _--J1 4_)LJjII __)ljjJ__>J.1 __L_J - 1j_>. 4_4jL__J -J^ i - - j_L____JJ Jl__Ij__ 

^-_>j j ^ i J r*_SjjJ (jl (j_— «J -J_— -t SjLjI _jj» f<i (• "i « t a (jl_i _J*^J-_Ljj j iil T j l. j „ <a 

.^-_i_jjj__JI j_Jjj> Jj—j L_ < lj__jj 5J j .g.Lu jj-^! (JU-J1 (J*^* 4jojL___JI j__,Ij_JI) 
,_JjLa iLL _,J| L__jt j__Ij__JI _ju_ Ji_o _;jj_ i__»J1 p.j--Jj 

-_«jIj __« _j_l3 jj I jL-J _j - _ ;" - i i "i 1-L_s Jj— J _--J (J-_-— 5| _-*-sj (_r- _ -'l _>=— 
__.Lj j till j__-j 4_g__*-j j-a _ j j j t"i _>S«-*__ _$jJl Jjl iill _$J__- L_!Ll_- (j-_^Jj • jjj 

jl _. - l*(J i 1jt->- L_jJt_3 L_>.j_J _,S jj jjj (J__c. jL_- i—LSj -_a . 4Jj t"i*i1| _J_ 

.4j _;jJI __ijL__L 4jL__[ (_s ___j__JI ~>--J _L~L_ J j-* J-L _, tc-jej 

__1_ J j_> -_ajJlil jjjL-LJI IjS jS-Jj i^t_--j ' L- #(_-" (_-— ■ - (3-* -U-- 
L-, i if j-__>L_il __.Lj_j__Jl 4___i^i_j LtLj Ll____j 4__ujJ_> jjL-j ,ji_ ijLULl J_ ■ i n 
1 j-* Jj- 41 _?^j Ssi jL_j JS_j i LLJI 5 _ii „;IL -JoLuj j__Cf L_ __JL___ _>^_Jj • l.ii r r~j 


p. I ■ j ■ k 1 1 Lip^J^AjJlol 


au»Jl __t_.l j__ Jj_«JJ l <-(___) I 

I _L£1 jj^ tYiH j_ui 4jjJ j_L i jLjJI jjo jjJ_ _jJLs-- 'LT^djhJ -- ^ .i, f i "lj^ ja 

j-Sj^s __L_1ji_-J £__ L»l2jl Jajj jt_> i4_LaL__VI -Ja jJI (jii*-! lj-c L> ___ i_jjl__VI 

CjljjJI jyi 5 ii X a 3j_J-_- j- 2, ^jL^- 2, *J-*J' OJ}-^ iSjjJI (<JLc (__!! 5 i iil-JLj .SjSJI 

. I j_>. 5jj« n-.11 oljS-JI ^ ^jj -»jj-t__ _-_2 LJ^l-*_ Lr~^ 3__)L_lx1I 
^-jj-u-Jl jf <_Uj .jiuiljSJI ^Ljjj^ ^^LLyi __lc 1_u_ J-Lu L i_JL__ (j-_jJ 

Lj 3j-~_J1 cj-- jSLI tt_j1jjJI jj. J_iL_ Lt niv I j « '^j; iJ jivJI 3jSL_ jjj IJLjj 
Jl>-jj La J.--J i3juJ__ CjI jjjj-a ___c Jj____ 3_o-jj- -JL jjj-JI __!_. L$j JjLLuJ jl 
£-_oj-~ j-Sji fljj__-Jj ___Ljj_L_JI l__- f-j jiii -3jjj ^-Jplj) CjLjj l^lj j-« S jjSLJ I 
jc i__j_L_>JI _L__ Laf .5 j^j_m.j__-| c Lj__j_AJI jj-__-J j__ Ij_l1 *C < al" t_j V SjSJI 
4JI jJJ J__,L_u 3_lLvc mJj_*j jl t-JJ Vj! £-^*_ L^^i^ 1 oLaVelocUy 3__j__J1 

J -_>*!) i t_-jJll JJL-JI (___ I <j 0 r n rtj (Cj i^-J-»-* Olj_i____4 (__!( 4 u_,..;1L 3_j_wjJ| 

___ jJ- j (jl Jj-S Sj____s (JjJ L.j oLL_> 3j_c (Jj-»j |«j '(^ - jJ_*JJ __x_uj__-l 
J.I j^o J-__1 jJ-uJ) ___j___JLj SjiJI 4__j__- J_L_-I jf ^jt-i" . mt V L|» :<j_4_JI 

ji .« Ij£j I j_> «U (jj__ L_> 3__j__JJ ^L____VI jjjjHI jSJ i(Uj_-jJL (jL-JI 
j^__-i ___! - VI ^-^UI iĕjS-JI _.L-il (jjJ-j ^.-d j_^L_ll ^LJ-lAJI 

. _j VLu_». VI (jjit 4jL~_-_ (j_- ^cJLtll 4_*___Ij j-i_ 4ji_ij -jjj__ - Jlj_-VI 
: JjjeJJ Jj__ j-u_. jJuij ^(--i J£ jjs-Juu L^j| t _iiJ _____ SjSJI jJuj L_JJj 

j^j ii-nl fl i m.-kJI j*jj|jSJI pLj_L_5j SjLJJ 4_jj JJl 5 t i jUII 

4 U i nlj-i 4j ^Lu__lVI jl ^(-j-j ^jJ! Jj--u=jJI 3JI >■ 7i < i>\ J i4_jj__t_-JL LjpLjjJ 

Lj_}__ J1j_>- V lO-^^ 3 «i j "t _-Jl__ (jSLl .-jjIaJJI (jjj_L_ j__ (j-_jJj __VLj-__-VI 

( _d______JI (____. -j-jL__I 3j__JI L-uL-C L}j ._dll6 Sjj__wj__-i 3jSJI (jl (_J_J L_u_ul 

_l_j (<J (j li i V (j__j .Sj-i-Lji d^.-r i^n L-j Ij ^"i iii __-j_S_) JSL L-g-iLa 

.4jjUl1L 4-iijLa_L! L__-flLLo jJl*J 4j_)I jJL L^ijjlj 

io!i_j___J.I *_jl4) (jh_j lW^j-I' interpretation * Jjj-JI Cy 1 <— aj_^Ji jj 
j_lS__i)1 j-a _-Lpt jj ii 1 1 ii Lj il___. (jSLal jj coherent -__jL_j_La L^-t ^_u_-j_j 

4 i j j U ^ j Jjj-C. Jj-i*-_ < . '« 'i-i Jj • L^J 4jj ui" jj_l L ^ij i j__-_>JI (__£ 3j-lL_J 
j_jS_i_Jl -__jjJ_) 3_3j_*_, j_c 4jL^_JI ^.j (jA-V o"n 4-iV .l_J j j__ j-i-^f 3_jrt miI> 

.(<JLJ1 jLiL 


ly .1 -xJt _--- 5 jLj-_> Lo-*l Jl_-] ! JjjLUI jj .^i "T Jj_Vl __L_ jL___jjJ_ 4-jjjj 

1 1 „1 ! ,i [\ <ily> __tl iii -wj .j--L_>jJL jsJL»J LgliLajj 3_>j_-__U 4_uL__jyi 

_-_-jj ( *Ljjj_JI 0_-L____1 4___Ij_JU *Lu_Vl -Uj _^__j 4jjL_J,I .j__ .ui^LuAjl 
'J (j_>j_>Jl (__£_LLcj ^JLlII j__ ljJ_»-1 __J____ i Lbl J_a -JL-uj i^AiiLm 

j-a L-JJU* l__j_S Jji}__Jl _JjJ-- J--VI JJ L-I ,jjj 4S_-_j _J jjl jL_lU J-4 1 jj* 

4JI_ ^oj iii -JJJ*j) «Lsj-J-a 4_U___ _;_Lj__ jj« L_jLt_Jlj .<L^J__JI ^L^-j-AJI £jj-_ 
(JjTUj _j_i_L___L m i n j jl 4-jL-tLj j__ljj J_jLj- (jja pjJ.1 _jU~ i uj (^Jj i< U->-j-'i 

LjIjj i ii o ____ Lajjijtjj ___)', I jj i n\ 5j j 1 1 ^Lin^-^ (j^jin^LSJI uJj "i Ai U _>j->J1 

.jLsjL ljj"i in^LU, j_5j-*J i_fj__J SjjULo _jj_-I i> j_b . __jl mJ- 1 ! 

JjjLUI J-__JL _S jJI (l-U JS 4_j s ujj jt L_J l_1) LLi-JI jt £_l_>I jJI [>a 

jf L__L___~ 4____lj j_. i^il-t U 4jjj___JI 4___j_i__JI j_. t nin LajJ 4_jjj)____i 
«tK ^Ljj_i_JI >U_- jf Luic LL_ . Jj_t_JI __1_ 4-ji^_c 4_jjI__u_ , I («JL_JI j4jj_l_Lo 
<_J| 4__wL_>J| jl__ i4.Xj ^i^L-JI »Lj j nll t_U_ ___ Uu n_^jj__o -_Lc L_Ljj__i_ 

i jJJ-jj t Ljj-J_3 ___ 4jj____aJ 4 1 U->- |>La (j__«J Iju-j . L_>1_ 4l__Ls jj&J J^LaJ' 
4 i r J*C mu J___JL -cj___f 4jL_ Jjj i.ii ^Lo \__^L_jJjj-4_Cj (jU~n Lo Lol 
"i/J , -j. ... 'Tl 4jjJ_j (___ I j i(j---j1 (__j_)I_) (j-i-ijJI (__Jl 4__jj_JLj 3j-i__j 
:JjjLi ___. Jj___a_LI iUj.,,^1 --I jia [5 jj , .. ',11] jj_v_'| JL>Ji1 I ju_ _--) J-*-jj 4jf 
4___j__i_i 6 j__ .4__j^i» 4JLv __S (jrt-j__lj-- -J3>-J *LjJj__S jjSa La_-p- tjj-*jj -jt 

ji j^a |j____s__j jj jj>ji-i _-L_ U_»-a jj-t-j 2_>.jjJ Ij_v Ju-jLLa * device 

. JjjLj JjJj_L3-!l JJb j\_JL_JI j_L_1jil -_'j_- l__J_- 

J^_ij VjI :J-._ , I (_k. oL^il -jjL_I ^ljSJI 1£_J__j_<> __a ^L-t JjjI-JI jj 

jV LjjLjj I^L-jjyij (joj-j_-~II (__3 Sjj jJi CjJlL 4^1- Ml 4jjj_u_ jV ^^--j (_j-- 

_Jj Ij^Jjl iSJj»J_5feJil_l1 jj jJI t-iSJj I J 'SjAL Lc___tlj JUU ^oJ l___ljJLI JJ___J ^CJ_*J_3 

jV Ij-p-tj ^«-LhJJ 2l^j-_-jJLI 3 - jjUH _ya_iljj Lo j_bj *v r iSljJ.I (j-c-j j_uo __»"i 

_,jj tijll Jj_>jJI j_<t 4jl_^i!l ___ (j_)lj_ij jt t^-M. 4_jU'il1 4-JI a "i,-__'l i__jlj_>Jl 

-lj__-jj 4_«_>.j_ (j_v-s_- jj_o j! j_: JjjLjJI ___3j-jj I j-^Jj .(jpL_L>Jlj jt_L_j_t 

. 4__-L>J1 a'*' 'U ^oSI^cj 4jjJ_j 

^jjtj <3_j_>- ji iLj_j/j ji jL^*. ji 31 ji _jl ^_*.j__ (j_l device 4-__J <_j.jj «aj_j-_n Lu__-_l (*) 
. bu^^Ul] U_ Ul_ Jj ,,V> ^ Li ___J 
. [__]jlt] Ji-JI 4__u__ -Luil __Jl J___ ^jj-j iJ-jKJ U_ , l __ T _= J J.I (__JI (*+) 

■ 

ElaSi 


___J[_Lja -nL^u ji_1 3! 3_JL_____t __l___1__. j 1 " _"< 

4-j_1_j_____ _jj_i__j ___Jl__j j___Lj__Jl j_JLj_ _;__! _<____- Jf> _jl l_U_ • -jLjI j__)lj_JI 

___L__5_J *I_JJ_ (___J_- S-Ljjj . 4__L__ 1 jSJ I __|j__->U J__iL_J_j(. 111 J__>-JJ -J 

___ <u t iVi ,iil,l ___VL^___>-VI _>_: lj-u-^ L__>L__-1 __jI___>J1 j __4 J!__ u--"!-*---! 

4_la_j__j 5jj___li l_U_ ~-^j i^ijJ (j-wHJJ - (jj.vLjV ^_LjI JuLo 3 _<*_ . »M <tl t Lj_L_JI 

-___>. JSj i-_ii_j_iM-3l tL_3_j__!l [j__1jJ_J _^Vj t(_r-i J-- : i__J--J1 _jj__JI ____- 

-j_3__t_JI _j_s 4__-L__l!l 1 1- ii 1 n" . l_a _)L__a ___! J . 1 Lo 4_JT J_>.^JJ n i i i ,, L4I 

. L_4J ^_____JjJ |j__jL_. _J _" jf (-"LjjJI L_)JJj* < . ' J ' ■■ J jl 1 \ "< --l.t 1-3 < M 111; 

_)-Jj i-_>-l___JI __tj___- _J.. »jm _-J-<* -_-J_l 4_vj _____ (__^__j _jf j^jj__L___ _ 

(___ __a LjJV1 -JL- l_U___ t_L_ .4_j__>- ^j-j-j I j-_-L« L£Lj_>L<. L. Lx_j S__j 

_1_-jJI _Lj ___»,_ I ' ■< 1 ■ 4jL_t ^j-ajJI jjj_*_ LkjjJaJ J-S-j l__J Lj 1 i_j f j JjL-JI 

j! il-_jj_) V Li__J ._!!_ ^-Jj l/jJI l-u^-JIj 4__-L__Jl 4^s -Ui-,,,",» _;jJI 

_>£. j__j-i (__JI __.VL____.__1 __J| L_Jj_»J S ', 1 '" >*> I j_4j _l_-j___ _jL> r«> "j (j > _i 

J_f :5J_J_a __L_J__i -- j A --11 Jj ._aL___JL l.ilj (j-i ^__L jJI __J__ J_j_2____ £_>jj 

JjJu -j-*_- ___L_>i_-_t j»l__s__t__lj i ___*-« 4 j<j _u_>_SJt 6 Lj_ > _j__JI ___} f.____ 

.iicLiJI <_jL_-_Lj 4_Ll_jJI 4___-JU _>_. 

\ 4 CjLj_iL__J| _jV LaL*j 4 iil" ~ " f__jlj-S_J1 L-L^L-L 4 ___3 »l_x_- - I 
J_____j SjLlLI SjjJI J.---J l^ j-_ -L_*.jJ -* . 5_*_i( j___L___. Sjj____j _j-L_>_i 
i L^ i_^j_i A j I n » J I <j— -->- _j_j I j-3 j I-i ) L» l_! LlA . -_____- 3_1__>J ___5 ojj_i__j 
___! _>J__Jj ^ ij *\ _V>j ___ 4__L_JI _jj JL>. JLi_T-> t _>_i r U n > j j «,") _£__Jj 
3 ?L -L-fl- -__j___- (j-C >L-U i'i .i_j I ^<l_JI J-J1 l_ LJ I (i ~( -k I _jj .J---T _yaj 
Lulj 1 4 1 i_j _j(j J-j i_s_—3 (_jf 4 _h-j _^i_I^ t -J_i__ <Jlil_ 4_j_i_>. J ■ 1 A 

-__Jl__ __3_L___- Jj_*_a 

^_Ju Lo j^a .(>——! JmjJ' _.j1j — 1— ■'iniLi Jj-jj Sj>— j : L_— — _a_j L ^Uia S-uL-j-^JI jl ijJLajj.yi (*) 
LjlJ J_) J.a _j_4__LI .jJaLlll __)_uJI_; — — —I 'J ^i>^ Lj-*-? ' ^ u- 1 La'; Jj~ ijJI 

[_jL_v >Ul] Sj-^UJ,! pLjJjAI! _j_L_i Ljji j-_1jj ■ -_a_ ^j^? L-^.irjlj LajjSi BjjjjJl _-__-j_1_V' 
tL_>-i_II JL— _-_ I ji (___*_) . 1 l-i 1 aj|_j ____—__?! _!>*-' 'bLjtJ ^lI.j-j j! i—JJJll Jj_>j L»— _>_;«"!! (>^Lij (**) 

j-ljlj-Ul cLi>-__3 (___3 Lai ^L^jjj djt-L-J-j dijUJI __l jJI jjlc _jj--u Jl iLylj ■_L_-_-l« J_> ________ M__l 

jja j_l_Jl i-fl__i_ I lj__ J j 1 fj" l ____ . d" l^ilij I gj-^j)- 5 _r— i [3.'^'-' — >' "lJ £ 'J- 1 ^ = J-'■' JLi — --I» "-La 

ji____-l 3 _ J . ,n - .TA^OjLBj.AT-y^ (__>_,. r--* ,5j_.__Ji jij.ii--__.Mil _J1 V*---- 1 

. [jLlJ>-j_ilJ — — JJJ.I l4_L- j_>«J _J_I Sjj-J*-' i ^g lj l__JI 1 j-4 ^JJ-Jjja 


p_jl9_jr____ul_t 


l_jjLs__jJ| _yo j j i K JJ_-_> LoL*j L_3_L_1 f<s__) ."j-St- il l eJJb (jjj>J (jjjSTLa ^-J__ 

I _ ' : ~_J * "_} ~ ' j ' ^ " _--- 5_>^____~ 3jj _^L_2-9| ^«u ^ij-w i L___4 4 jjj -kJI 4__>L»-) 

LajLkc VJ ^JJI -jlj ...i. Ljj_J-_ Lcl t ,*;■} .. .j .t_>.j]j <jj__J ^L~__J 

J_C Jj__ LJjLW J^^J * (4__l_Ij__JI L-£____— - V 4_-r rV>lj <<4_j_jj1 j__T ' ~'fj * a " OJ_>_i 
oJ-k Oj^I-il jJ-j i"^=J<J-l1 «JljJI 4jVjj 2_ujlj__1 CjVU.l--.VI l_ j L_ ! ___J 4_*jj___ 

c_>_- 4-J-\jJI _.j-* jjSU ,<j_ljj_*3J| j-jLuJI -_~ L__lj LsL-ul U_l_ j_Jj_JI 

.«_j_J1 < v __u V 4JV1 JLa _$jJ1 __".j.l_T _JI 5-j____L <£.j__4 

tLj_i_j 4_i_£j_-^-£J! ^Lj ^iill _j-u J_____ _Ljjj____ 3jl_ (jJLi_> _jl i * ' ' ■-- j 

_>____L_J1 I1»_jL__ j__-"?j .5 ,^1L_kJ1 4-JLi" -~VI j 5 j-_-"--JI _jrj_ij t ^ J-.JI 

^jj^-L-i i n glnt.l _>_- >L_i _j! _L____J_J _L__J_~ _______u~-____,l _$j_aLL_JI 

Jjj iLaLc" l_jj__je_J1 Li-Jujpj j__ilj_J1 cl_j_i_J 4_u ,iL-T ~ i ■ __JL»~_~VI . * Lj_.il] 
t4 _L »U _j_4_v._"1 _j___j _U___i L_j_l 3_jjL*_J| _■_>__ tSjM ( rtj^ :j_- Jlj-__JI jl 
L_L__ ,_j____j_V| _ J_- (jj- _£_J ( _>L -_ L-~ __B La| . |j__v ^_L_J i_)_jLj__JI Oljjlj 

_9_j Jj__u L$jV : j_k <_j|j_»JI 33 jL -> fl 5t_st__" J-a~__ LLj iL^j (j_j l_U : JeL__u 
i^j______J1 jjJl __i-_ ___i___J1 r^JJ (jl J_>j—_a <4___ __J-^ U 1 n 1 1- j ^j-__a j__ La 

. 4_l4_l-_ _£J V jL-__L_-L 
L-jl .i " i" L 3_j_cJl_>J1 __ic L-9 j __Jj _va juui __JJ * j_J,1 i >i ^j _jl _j--cj 
4 " j ~i ^t-J .-ujjjIjSIJI 4-Jl o_j__. VI 4j-t___ _>-- __jjj_>u _j___>o _jV L^jj___i L_)j___ 

,<_j|j_JI LSLj-j i SLl ^jJL _»__ -u__j_J,l -_Vi ^yi (j__ 1 jt -i _i_TL_J1 ^clj iS_*_alj 
. \cA. jU.U] __LjLj_JI _>__ ej -Lajj__te_» ___ "jj ..,'itl _jIjjj_JL L^jL-ju 
_____ Jj_u _)l c__-__ l__4! i4_i_)L_> -jLLj -_y_-*_u V| 4jjL_i,1 aJJb dl j_v-J (jSUj Vj 
3j__*1j jl _yu>aVL j____3jJI .1—4 -____L-=- __3 Sjs^__wjJ,I __iLLj__J1 J_T __!>__*___, 
4-1 L 1 . gj C-jL-r, r n II i>j_t _)! L_____}|j _jj__L (jf ^ijljj . 1 j_4 Lvajj ___} __jj_j_iL_-J I 
- 4 1 nl , ., a -L-ojJjija J5 Jj_*j__ Jl__ C,~ J->- 4_LL_>La _jl--3 (jC L^J _yjjj« OljL^jjj 

(j_jj_ J_T _j V 1 j___s _L___.V1j "___JL L__- S jjjl>. o>L-«__J1 *j_4 c-j__t I jl ___ 
. L-L*_ t-JUJI J-tjjJl -JL_ _jjej lL-jJI I jj» ___j cjJ_- 

i m i\ InTi (__4-_ "_»j t^ -t l Lal ,L;j_j^_ie_~J1j "__>k itl :(j__l___ ____ t ha~ f\Sj j nll _jj 

______ I L _____ _JL__ (jlS 1 jj VJ __I_j- I4J (jj_o _J_i l_jL_jJI Llj i4__JU. 4JL---1 

_ys j j~itj -____lL__a jsjjj ___J1 __JU_J,I <>_L_ __-Jj ^Jj-j) .4_lj_i_>JI ___lu_ -J Igl of (___ 

. JL J-j-ii __a 1 j__ _>___!__ _iij--j i4_jj_>JI cjLJ____ c _jjJ__J1 L_iljL_VI 


__>jj iprobabilism 4-^U__v ; J1 /\ 4_JLc__>.MJ _£>_-.! 4--*-^ <j£ Jljj Vj 

5j J (j nitl _j>__-_IJ_l_1 _jL_._>L_ ^__Ij_sJI 4Jj V> i t 4jjj_--_ j_-L_rVl L_u1j_>Jl j-'i t_l 
£jj____j Jj--J LgjlJ- Ls f J '" •>■ i__l__>J>L_J1 o jut _jj j_V> Jl__ ^ £j_^j__j_£J 

j-4 ^ij i ii >JI £-u_j_o JL)J -_j (___- 4_SjJI j^a JyjJ> ^jj-SiJ-Lt j <i*itl (jj 4^1j__i-— — 1 

_;-LJl 4__j__j-_j Lp] ,_>_--__JIj [j___*J|j <4__j__»__ 4_j_-_i. juj__-_ ___> J_>Vl 3_-jJI 

, !_£_-_ Jl J_v V 3__) — i__l_j__i 3 a-j,"') <__, Aj i4jjJ_u_U 4_l_-_L_-_V1 

j*\ iill _wa 4 j It 1 4_l__ I il r _y3 fj-_>- jf i___Ljj— C.J u-9j inlj 4 (jj 
lJj_____M __u__v___' _)_• S|_U, . 4jj___JI _>j__b J_l_j_ (jii-jJ _-flj., j .i i__2uj_il_'l 

4J i__i_bj ___. L n j i m-v . «_5jl» _jT JjL-T __._>! _j_3jj__l .4_c j__J! j->a t__^L_u 

_«___! I jJ I £_L_J-L I j l_v I _| - [j—Ua J I Ul O Jj-— ' _--- C ' — * *L__ — -J J-^-J _--J_bj/S 

__jt-i*i i ii 1 jjj jl____A _JLi-— i jj— J jJ 4jl_3 t 4 -» j j — ■ 4_Cj niM Jju^j 

jL I JLjj Lo ^_-—j ^«-3-3 jl 4Jj_> __3 i_>lj_t_> _-i-- jlnt-ji <jL_s llljj . 4jjjJI 
. (_Jj__eJ Lt* < _ < ~- - **M Lijj ^jJI jL_ i(j_)jJ1 __]_ 4__-.i___.1j 3jjj-__ 4J jjj_J 

_;j_j j__- oj -j j olj jJI ^JLc (___ 4jj__!J 4jj>L__>Ul ^j— j j i,-~iT1 _>S_*jj 

jJLjjJ ... 5 j_j_______±J | J j i f\ i II __ n_t 1 4jjj)_l_JI ^-jJj-JI jj I Jj i 4 j_o — L— J 

^L_a_*J I Jj_jJI j»La| 4jnjrt-- JJ_C. 


4 j, ■— Ljj _-jULj__j 4_uLjj_j__ jj J L_La j_vj L_I _ '_ J->Jj-J 4jjJ__JI _;_Lj_4 jj 

Jj1_G ^jlc. 4___6jJ1 l^i^i^l i^it- jyoj operator * Jw-lj-i. _-j»__u 4-j-*> 
5,— jrt - _JI <>j__> jj J_j Llcj (_L____L__JI ,___ Jj_-j jjJj -jJ-T L_j— -t 

j_- _JJ_>U jl (j_o i i i i o "> (__— >3 -£j_Jjj-j^J _5_aJjL!l _jL_J_jJ j_;jj-__I J___i_ , l 

(JL-lji jl liilj , _Haj_j_Jl 4_il_L^ J-o i__J_jJI ,3_i n T^i _J_. i>jlj__=lj ^JlJjll _a _u»->Li (* ) 

Ojj_yJl r_L-L-a n.j j__« u Dcej t iiinty principle ij^yjl ij_,_o ■■■ ■ jL_e jjj^jdl ^j^^i 
__>il jl_ tl _j^l Lc,j_-S' lj— ^-jj^' 6' i>° c^.^ 1 L-^j .indeterminaey principle 

jljIsjjj ialiia 3jLuJ,l [jU^tj ( _ J jt_^_5_4_L_iJ (_jj__<t J-a-s -j ^-Jj- 1 ! jl dilj .^-Jj^/I «tj.a ..."II L-jlj Jn" ..j 

. _J _>-___JLI <_>~_J1 ^jJWU __>_- 'Ll— *j.3 ^^jOaj- 1 ! ^SIjJI _JI Jjjj^ _Js --Jjll jjjjj L» I J— j 

4J ; >~ " __ jJI Jj)J->" Sj-l-Jo ____ -_j^-al- -jL__LI J--J>i t d-Lj^jJ jj_j I iIVj J_=-J -_jj'l_JI -_j_. ..."Il 
__z L_jj-?iA.j jUjlSI Jt -Jj3_lJI Jjj i^Jjjil L()j ^ll-i i ^J _Jl!l 4jt_il j4---i "_! ^-JLJLy ij__al_j__ll 

. [jU_s.j__U] ^LsJlju U_J VM (_>__ .3 jnl^^UI (jJI 3 j I ij_o j_«JI <i n . n ■*-> ^ijjLs ) .(-iil^JI ^jJ—i 

(**) formal sciences make blind, unreal with a fools mind, 

ji_"tl (jij. .d/dx JJ-U-JI J_>_ Jw ajjjL-. "u_»bj 4J_i -Ij^t Jl_u j__j operator _UUJI (***) 
.[jUij-Lll] U^j-.j _wJ1j i_jj__I j L^-iUl _UM_ Ju , e l j_>,yi iL_M- ji J^Lc. ^.t—j ^.^J' 



|Qjulg_Jl - ■■■ I - 


JljJil (_--Lc.j . 4__)jJI jJL Ju.t ~r.~n Jl_>Jj <jf _-_! -_j---j--_-J fw <..i -w -___ij-_- 
jja (__J L _jjj — ■ i ■< . < 1 l . » rt J j j ^ — -*- J *— j_j r J . ^% 1 1 i a i -*^ j 1 < -n i ^* ■ _ n. A . 

. _. ■ i t_ ^3 jJ I _-ji l_j L jjj_ ) 
l_j">I j--*im ___■ I mi*JJ tJ_jl__JI Jj^ (Jj^ l>--Hj-'^ -.1 |j < uVI iJ-iJ 
£_L-sj>a (j__ <___<Jl_-J1 ^jU"! inj -_j| jjj JjJL (__j-jL_-1 J_L__jj . _}L_-f _jj_L*JlU 
___J _-_jJL-__/I _J__> .jL__*_-1 (jf 4 J f (j_Cj t-, *ij t f, -_L__>J (__> I g.",_lj-__jj Sjj 

jl Ij^j ,1 _-__fj .complementary -_-iL___c 03---' <-_-L--j s -l .-laj t -.>LSJ1 

Jj -»-" miJ (j^LJj i4_il_-|j dll <*-i-*L_" (_jf jj-j -_il_ JL_v ~r j -r ir- L4I0 }L_> 
I _--». t_jJj-£. < C-Jj 7. ni 1, 1 _)_-_>J I j jio-La (j-a i I j__> J . I tl ^ M J ^->J I J Li 't^JJ 

L_- :«j__» 3 j - 1 n*i L~ (j^i -V mi (j__ Jl—Sj <jl jSLcj 1 -l"i - i J__tfi Lj JSL 
<( j__)> -1jf LaJ___. (j-3j <(jL-_-L-T -H-LttIj 4_L_) i____LgJL « jj_» -_jJJ __lJL3_f 

(jj_Li (jT (j-L-j «____))) jl <(j__» . «5 U"°p) - 1 1 ^ j ' .* jj «* ** jJI p 4-jL__ 
j__. }L_t____ (__iL_xjJLl jt gU j mi >JLa ,4_|j *j____J1 ji .5j_ jf t Ljj "< 1] 
J__ ,(J_-Ijl_JI __ilj_4_L_ J}LL (j__) _£__. < nuKW (ji_jui _4_jjj jf L^L-tj-ui 

< <j__jj j___J I j_-l__> (j_a J_T __£t Jl_*.jj jf L>- % -'*_ t --*,^' ^---^J- 4 j*f f* J '" *!~ «jjSs» 

(j__~L_ _L>J1 tULs_ ~< miI (jl St ^ a j "K (___) IjuI jjSLj ^ 4_____j ___fljJI ___ij 

\ — $ oj J_-__i ^hj Jl_3 (j_aL__-. -^jj __L_ 1 - g '1 - J£^ j_____l__u (jA-JJI (j______i_-J I 

principle of * j-L____J1 fj__j_- <JjjL_iJI (___) Jj^/1 fj__il.l L__jL_j______L 

,__!_- oljJL-j l_uttl I_l_, 2_j-xL_t,_j U___Lo jjj ,^*^ complementarity 

Lj---jJj j-JI ^ L___T !-_______□! (___! _J mJj__-I -JiLal (j-C __U_ JL_J r±.-r ■ 4_f 

j-JLi -.j_^___j 4jIjJ (_-l t- (j_L ^-J -jiii jJljj 4_1 (jj___jjl _>"j .(j .i^**1 [<jJ-*-j 
, j-i-L -dJ j Jjl (3____ll 4-J__ (j_-jM (jjjJI JL-UI 

(j_jL__JL ^Jl^J __JjVl <(j^j_ALu- (j^jjJ-sLse-a <L__o ->_j-_J1 f_Li__ J-*--J 

j____ j L4 1 < *<- i t*r . t i \ ^ ~t i^ j L— _————_ 4 J___j (jf p ' —- * (j_ Lcj f ^ . *r ; , 1 . ^ ^ 1 

4 -_j--S ---Laj (____-_ j! <(_JH-~_______e 4 jrtl (t 4 — ____j <____jJI __ii 4_JJ 

_,i _iLsj ^itn^i _jru __jj_ "j__Ls pniiciple of complementarity ^_i_Jl i j-^ (*) 

4_j__ "J-Ju i____jj _>) (j__jj __Hl d-3__JI JL_il I (ji-j i_Tj_>_Li jt l___l__-l <J._j "U_Lj_^_ 3j_tl_- 
J_j^jj V j-^hj 1 t ---J_' J.J--^ j j-" "" ^J-^J- 0 ~J - _J jl -E ~L_U_j I iJJja! 4 j . ii^j jj- "~" " > 

:_ja_Jj_lLL l_"1-* tjJJ j»l__ll Ij-jj! 

.[_,U*>_il] l__jAj __j!j h __a-. E = hv ,i = h/^ 


pU^aaJI l_^^£_t_L_i_- I 


__.__- j_jjL«JJ (jjT <jl \~t 4-j_i Ij ui r t>*^i (jr^L-^-M j tf-Jl *i 4-i_l_-__--i 

__Jj (j^Lj (<_t j) ( J-^I L___-aj 1 ~ ,iU J<>. '~f jT (j^y Cj--' 

< j4_i£.3___3_,L jjJu 1 -Jl^jj ij«___jTj j__Lsf _;jJI L_T ^P-iljI '3j_»JI __j_IjLi 

jSiLi _)) < j -* L_jt 3 $ *-_(L_- j j r j) -L±-jj_-i jjj ~L)L_>. t 

..IjlC-M L_ 4_a Jl__j Lu _____ 4jjj___JI p '~ "■••■'' jT U_ 1 c j 4jj j i_a I m-wT 
IjLA ,La« ilj .4jjjJl fL___*_"l _L_u _>_, __J__Oj V ___._ .__^U___-'_tj 

. -LajJJI 3j__UJt SJJJU __Jt 

_JjjJl (-JL-JI (j__. __JL_«__ (jj>) :j-J-Vt 1 j_b jl i2_J_L_-jjl Oj__ 3i__tit j M ■ ' t j 

Jjjt-Jt 4__>-U _y> __>-_j_u ^JLjJI lju_ (jSJ .(jji-t (-Jlj-C l-JL___ .«4_l_ J_- __9 

_] i( *JL_JJ _;jL_Jt JjiL*_JI __!_. J__iL__j ji __LS_aLi Jljj _j .jjj - jl__jI _;_JI 

iojj h>-a ^Li miI J — =»jj J lju J-_- __!! Ll_ " ft 0>^_ O^ t -r i ~ e _ l 

(j-0 Lu_|j __jL_J lij iJjLaJI ____ |»^__>J,l jJLoJlj i__j_> j_J___> JL_-_-( L_.i*C q ) _j 
4jLa^1 (j__w _j (Jj___tt pji ■ - _j_« -L__-___T L$jV tl4__L>_ (j__iJ -J-L___t 

l_iLll_-j <4_Ll_i _ya -J_Jfc Jl» ijjj (JJJuT J_U , J___J1 i_jIjJ_3 jjL- rTi L^j^ t L$___ 

JL*_« 1/ Loj 'i-jJl Jj-i— 3jJI (j— Lcj _* Lo _j_>.j _y_ilj__al j-Ijij LTj i4 1 i_ j_ i— . 

j_.L____ (_Lu_T <L_!j__*_j- j5-jT _£ jJl j-_-Lj jl (j-S-W _V°J * 4_j_3 j j*\ rt "U 

^ljw-l jLi ^__jL__.L ijjj ljj_>-1j iJ_»JI (^-L - 4_t____JI 4___iL_jj ___L5tj i^«J__ll 

.(<JJJ_-=_Jtj J____3-Jt 

plj^ I jU L^\__=tj| 1 j j K ti~ tcLca j^ii't _)T jjj LjJ --j o mtl jjb La 

L_.ljj (j! -^^ Wi 1 11') (jjJt ^L j i"iVl (j_c l_j>i ir "i t _jJ :--j--_-sjj ^i-«j 4j) ^jjj 
__3 1 j| a . t ___J( __|jjS?tj L_j 4la l-jJLI l_-)JjI_JI _-_3 ,_;T . I jj ,» ^jjj 

JlUj I ^oa (jj-S-JJ (^r-JI 5_)LbJJ 4jjjJI -» « j U 1 1 ^jc ___-_-L___j i__3j___ .^L)j_j--JI 

jl j~lc _*t ____ jJ-Lj _" -_-ij_i--j .SjJiL-Llt (_-jtj£Jt u_Jlj^ (j-L^" 5 J^-~- '^lj-i^?' 

. [-____! JJL 1] \\SX jjj.nll -j-j^A- La____ j3 j Lji r.l ,___!! -jjUil .U..:_H , _^__ (*) 
J-i-Lss-j _i-JI j-ii-L-ll sL^-l Jl j-atjJL ■Lj_-__.j : L__ui (j-L-j a_U__ll » j_-j pOSitively _;i LjIjsjI {**) 

j --~"i ^.jJI -_____i_Jl _;t po.sitivism 5 j - ■'-^jH ^ *—-_-. ' 1 tfL_--- , 1 (— -L -jjj--il j_» ___Jp.1 ■___ 
5^_i._ , b - mi" 1 ,1 I I ^IjjJI Bj_l_-J j-i-jLi- j_t L~ ■j-JLjJI 1 j_k ^y- ^j__-jj j-_> La (___ lsj_*J,l -_ij__jj1 
j_JL_Jl jjl >."u j_j____i ,J_i ^jic. a L-b^-j-- 1 lJ. I __L_ .^li i-^jj^s- ____i_-jjl j-ij (_J__JLi3 .4_lL_j-11 

_L__j l__j^L__JI ^sJjlII jj_ij ^L_i__j 1 7i nt) LL_L±Jj1 cLj-jj^Sj -Jj_l__1 (___! jl____J1 I -____ ____jj1j . (__^_ j_v__>J, I 

j__- Jjjj-I (M^i li^ _Wj "-J-JL.J .j-jj-a-ill («i-JI j-__Lj _j__ ! _q_- U jJI _rO_____il p^xJu\ j j j ____jjl 

JjLS" Uja jx ^l- -__-lL__JI (___i jL. La-ijj .tlj_-JI (ji-- (L_Lj^l_-J.I -l____>Ls jjjj j_i_J1 4_L_,jL s _jj= 

■ IjUi-^I] j_ijj 


-__fjSJ [_j__uj_i 


Liia _j__ Lt-lji l»— ^L_-_l ij^-t ."ulSe. _jL____ _;i dj^-i _^LsjJ' 
iJu^L ^L L$___- j, 'II jJ____i loT_9 .4.1 a __aj JLo _ I L_$jJ . LaIjJ 

^ i; i_ L ° > j_____j|j ^^__jJ1 1_L_i Jt-*J __— _. OJljl>*_ (l)-- 1 -'' — ^jt ♦ ( Jj__.i 

^J-"-! -L_i_i____ _jU_l J-».) 1j -~_ ^ _ < ■- (I 'l T jj___-J_JLJ (-^jj if«_Aj_> J — >o 

.jiill J^L-^-j 
j-__ _ .jji-j-l l___- ^ __JJ 4_oL_j_ (j-ill <-_>! j. — _* l jjj j--j___ L___ulj 

— LjKj - j~ - 1 £_. _ __Iju _ 5 X j |„ t \KU _L_j^i_\ _j__ ___l__u Lt.Jur 
jl_Uj LLJj . j__ (_~lT L» roJLJ i__j__-Lo j_-T l£j—^ _Lij_ _;l jl jjj-jj 

___)) <cj__>j ~-^_t_ jj L-~L*_ 4__L_ (j-Lu L_- ^jl — «___- 1 _J] _JX> Jj j— >■ 

_______.li1 j—ioj __J) ._9_i_____t1 j_^___ _— -i J "■.«j _£-— ' _u_>-jJI jj-jL—^I 

JLe_- __Ji 4jL__I _____ -ijy-Sj J_J JJ_— _— 'Ij J-J——J1 _jj t4__j_9j Jj_i____JJ 
j_-uLt-~ __JJ 5_i ..illlj d_x_jjj_, _)VL_>JLI jj_1 j_J < c __'_ f»>_CJI _j__il 
ij-_ij 1j_-_ jl tj_j__jJl _V _,<_■ ,.,\K ■■ jL__il jl j~--1 j_> J— Jj ■ j. mi jll 
. f_JL_J _-_____uo jj i f->~u — ___j _;_JI 
component 4_l__jJJ Jjjj _t -Jj _ ._i jjj _j.L_- ■ <i_t < j__-L_„ _jjj__j-' 

i "i I ■ 1 1 ^j_ . If-i "f*4 _aT _ ___j__. :>__)! ij_*~ ___. 5._.___; f Jl 4LjLi_i.VI 
(___— _a | C-aj- 1 . i nl * o (j_Lj_ 4_j-l _ij A , „\j ( _j__L_a 1 _ *"'^*< ___1 2jjjJI 
v_i!_ Jj_st _J ^yCiA t _ij_j__il _, l , 1 jU__uaj > fl£_l ^L-J^I _,__ -_-j_L__J1 __) 
__1_ (^_L_!I j___vJ| j_TjL_j .4 r m-«JJ 4__1____?1 r<_ J_3 _,_J r_l L~ i4__l m.jj 

__L___J_t j_ _,1 _J _)__>. r_\_i_ . _I*J JL_>. __£) rojJlljSJI |_L__ __i _jjJl_>J1 

1___4j_9 liK.ii, a _JL__ o>^- o-L_ 'antenna (_-jI_-_ <i___t _L_j___.)M 

i Lji__4 1 j__ (j_s _j ijj-ij-^sr ji_*_j __. ji liua-j-» ___ _ij_?__i _i j____ 

!___, L___a Ji U . -- _ i ■".'VI ______T| Ijlj .(^jlj^JI 4 f u_j (ii L j_4 IjLA (j _ 

_ajj__-JI (j-Lu <jl___ t _jLjjj__il jI.i. c j___t) .photomultiplier _-jj-_- 
dj - tLjj____ _jj— _ _jL jj j_>- jjj 4__jl_ _;jJI J__1 .CjLjjjjja _,_ _____ 

3-p.L! (j-a 4__J .3_u_i_v __j Ls L____T( j_*j Laj I . a 4i___fj_« »Lj i AJJ — ^L_f 

_>U 5jj______ j.t lJ j_*l » bj. j. n 11 _ V ^iljL-- 4jj_____i__ i _ , , i _m t _;j___-i 

(_-_Aj i4 j*\j m>— Jl ^ Lj j fi 1 1 _/ulj__ :_j_1j__Jl (j~ (juJj L_____v_ _i_J__^j_____. 

.^-.-^-—-l 4-Jt <i I f__j|j__1 £__j|j_S 4_o j lM -j «_>^_jiJ jjL«J <j_*_l_v 


t_, " t ii ~_ (.-ajK . (jj__u!>_J 1 j <_3-al ifil,t i-<i^.j o>j (_--_>j .3, fi ji " t 1,1 L^jLuLOj 
i_j_i_-____j~_4i jj'_u-« _j-u ^j-^ £3^* dj^i 6^ lj*"" 1 ,* 'i-^J (* il^ iSj^y 

[jrt-LCj ^.-jj, Lt i^La-j _j_C"JL_>_!| LliS" ^jj LaL-p 4 ■ ,i a\ jjSs rtsl__Jl jj-L-jtl 
L_$Jl _____ L-jLg-Lajj ^L-jJL 4 ~i i 7 l i jjj jl ^jutj-__Jt j_a (j_L-__j____»« 

l<_UJ' (3jl ■ ""■ jjla i Ij-jL_-»- L ~ L ' - Lc j-__- -_jjl-4 aja i j_i__jJi (3 J - ua "' 

. rOj, - ifitl ___■ -oJ_>jJ 
i4_j__j_>. ~jj (i~J ~-iL*-J 4_jjJjSj*I 4-±^jJ_-!I jjo ljJj-""j j| j .j *i ^ rj>i *a j 
l_9j_u/ _r-Jl j~-J-jJj-j"- dj__- j > "i - j j , iU" *A ^'Cj r»J?lSL*) L-j-g In.rt __!-. i-L__jj 

jjja o_jL-__-j i___j-jJ,1 1j__> J__L L_*, j i>»j3 V_i_o j_*j L» ^-s L>k: ijj_3t_u 

(jjj_>_i C.ril Ut (jjjLj-jjJI JjL_--jj u_'j__" 3 j "mIj-S" <"_Jj___j »__ojJ jL_o.j_-jj 
rtj . Lua_L>. "_* I J-J-C- -J-Jtj 4_____JI <*■-_ j't I ^.iljn LaLvi i j-j3Lj-4___J 

4j i_Jjl <___j jkjjl jj Jj (jjj ^Lul __]__ 4____aj J_»-*J jt I Jj) j?"' 1 '"' '.'^ • 
."L-jj-uM j_.lji_Jl (_J___ ___> 3_U__il <jj\j_ij_\ -_u_9__-Jl _J_ l-jLjJ jt t--l 

rwl$_LN _S_^L_L~ Jjj-~J cfj-*-f *L>-*" -""jL"- 3 *-j-~- j___ j»jjj tijjj _£j L-1 
j__j L- ___jj 'lSj--*-^ »_>-- fj*j ojjjj i^-^J^j : j ' ol • ' j' 

^L-ajj- a " t-JI ij».j (____. ^LjjJI Lu_<i j_l_)jJ 4 frl*iic a (Ji>i-J Lvjj_Jv tjj-*-* (JjJ 
4aL 4i__>J j-i-l (__*_- l___* jj-J (J_-J .4J1__3_ L__alj_a __3 jLy__k*_*l J-J-Sj-a 

.__iVjL^1 LiU- JSo 

«**4j-_UUj 

LjL La_c. t^-t-^jja JljJ-I 4_>-L>. "Loj Jfjj _* (jLS' !_} L__ (j^L__u __jjj 
(jl (___ t_l__ "_* .4jin_- __ijLvj jj_. ijj--__ Lj-lc, L^-Jl 5jL_jVI ^jV--<nj _" 

i 4 rJ _ (J1 Li~ ">LtS L__jjj (_____ L_>j-^£>~i 4jS_jj ,"iLu_lj5_l "^jj____ll jiCjj j«J JJJ 

■ r. i ,i.ll j_t t_lLij . I ' li ii <t 4jiJ-3__t,l _-jVL_~_>.~_i (jj_. jL-i.^*! (___3 L_jjj 

4_j___j -0_ r L_«t_---_'l *_L--_J ___UI -J-'! Jj__j "LL-Uj 4 j-J-jil "Jl jJI jl ___3 
4_C.jjv---j- _-J_) < ~" r J ~- (j-a (_>_~JJ - 4 n j rtT- L-jL "1 C L _j--_J , 4_3_L__i ^_jj|j_J) 

4J*-*jj 5j_j_5-JI L_>J-iJj J-clji- i_jri- ij L_g— »>> __ j -_iL__jil _U jj-l ____lj_a 

___ ^ji i .ij * 1 JJJ-JI ^ii-a <ji . I_3__il_j_l r*J __~JI oLt~-_ii 3 Mi4i"Tl oI-JjjJI 
i_jj_L_>. jlj-L- 4 .1 1 n'> j_4 ' JL-UI Jj ■ • - _____ ( 4jjL«JI __ _* ___-___- ■_*! 4jj t_j 


(j J*\ J '<* t Jj-ilL 3jjJI J, I j"f ml . JjJ_U CjL-J j-~ J-J-*-^ JJX ___i 1 T _.J__JI 

__iLL__>JI (>a £j-J1 _-_Jj j^£. '4-l>-jJ.I 4JI jJI Jja___j _fj_M __iLL___>. LjjJ 

. L^JjJtJ (jt JK m; jLLcl (__UI Sjnj^jHI 
i-L^jil -JljJI 3j_j____ I ; 'iK a\ <Jll_' ^_-jJ_>. 4j_1c LiA J->j- _H _>£-! 1 1 n ,1 
_L_k _-_> ^-jjI_jSJ) (oJLc (j__ L-JA.-*-"i 1 (jT (j__j___aJll (j-a (j-vJ 4j>T j_->- La SjjJ 
SJ___j_ 4j<Lj mJ--JI ililjUttlj -IjLLlJI AAjJla _-__JU L-uj 43lj 
L_jJ__ _-i_5t_ 4JJ Jj--J iiij_>. .Sj-Jjja. 3j__.l__ JL>oL 3 1 rt 1» Tl o jjij jjj J_-jj_ 

,__ij____j JljJjjJI 5Uj m I i^ijj Jj uUrtA (jjIj.511 SUt LjLJcI ____ j_i._j VI 
■j_a. i_n U LJLc.j .oLj___>J1 jI j_c __J| -__L__^/L -lil 0 j . ,. -^J I J^-*jo _£l 
___JI JL-JI ___. _ j__j i_ J j J L__Jl Sl_i _>_. J_Jj-JI 4-iJT j Lj.a_ 4 jU« II 4a__.L_ll 
_. U «j > . ĕl_aL»J| S-L-cL-JI I ^lt» yi 4jT J__- __JJ __Jj^l <L>j jJL jjj 
(____: (jl " t-ijljJLo _jjjI j f* 11 _jl "iUj n ' ij j '<* J-^jp 4JL__JJ 4___>L>. 4_j_«_3si 

£jU~ ,„') <__Jj^l (j-Ll_JI SIjT (j_a SjldJ 4j_>.jII -JIjJI L_3j__ IjLa .____U_JI 

_5__5b_JI £-__> I _L#JJ i4-u__II (j_j__t__!l 3l_T jj. -J_SUU -^LLLil __-i*- T l n "i-vLi JjJ-JI 

.4jj____JI 4_____ (jjS (__JJj_>__JI 
iiJlj_L>-l?> jt Oj» <___- _-__-_>• 3_1_C__ SUjjiIjj 4_u>.jJ.I -JI_J1 oj__ jjJ ---JJ-J 

ĕjj___o j-_-__^_ 1 j'<tj 'U-jj-j (jJ ijJ-t 3__c__ ____j .2_t>.jll -JIjJI reduetion 

<J|jJI ,-l jUr 1 ___j___,j Jj_f! ^Lj nll l _Jj_j__-T i^-j^l __JJ a__j_jj > __. 

.^L-ll _^L_JI oU_-_jVL__v| L?j .,,,„-.-. (___JI 3-j^jjII 
JiLaJ _!) -J^-lj 4 rtliji g] semantics 3 ^_ u\i 5 K o j__ju I j__sj 

jj (jjJ^j-ijJI _jL___>-II (jja ^jj Jj-_*-« U3^_ S--— !j _j ' - <a !--__ t [Lbjjlajj 

c._?ui_-i lsT t 4__j_. __iVu_i--VL _-j»-__u u (^-J-.ju ^jji ( ___ij > _ix_,yi 

(jjil j ritl (j-a 4_aji__jJ __)L>.L_j (j_=j__u __JL-Jl (jjjl j nll (j-o 4__J__i_Ll ~^_>1 j ill 

t~:jjij-a (jjj Jj JjJ-^ -__x__ (____- __)Laji__LI oj_* cr^j-c- -Lj . Jj-'! 

-tJiLj Lll ^Jutj LgJJ-A r Ij JjVl _^L_-__J| j-J-jj jj_*j _^j__j__ 4_3 fj ~i u^^i jT 
JJj-jJI -J_>-_L_~ jT (jJjJ-i (j_- -c-l-- j j ,lu J-jJlIc. .(__jL-JI (_^Lj__JI (j_a 5 i< 0 U 
(_-i_z jjj 3_Lct_3 j______ij l__j__jj i^L-_-!l _____ _/»" -r j"iit1 <__ij J__-J (_- i ,»Tl l 

Jlj__v'_ , l jl JjJI Sj__.l_a i__j_-' l_l t jIjlc^I -j_4 -_)__jl_- 4j__jS J_Jl>_i 
4 -i 1 .iLj-jjM _^jL__LI (j-a ' 3 L- 1 j *" ■ I (j--L-J 4jL_- i(j_-j-_ (jx, 3jl_j_c -J_j1 , 11 j; 


r I ■ j ■ k I I I I ,. r . | 


___t j_____ ^lJ jjj _>-J - I "' '• 1 **- ^-La-. c L__ ■ . . u 1 L j j j ^ ^ , 4_jj_____A. 

i(j__j_L_.| _____ . LoLjj i l~r -*>■ a LSjj-L i y l L uj .dal j m i n -l 1 j__ Jjj. 4_u__«] 
Lo Sj-TI _ J_" _Ls___ Jl_l_j SjjJJ 4_j_>.j_U 4J|jJ1 _J (Jj-I _>_Ll_JI *L$_-j1 Juu 
_p1 .5j_cL_J1 1 ,4 ■ij-rn Lo__* .jj-iJl (J-L-.J tJ>L___ -c_i_____J (^-jJaLU ___■ ____>. 

3j__.L_JI uJ^J -j-^ oj-^ _>f .' j - *L_3^--J1 lt^ ujh-^ cj-* 5 -~-.L_JI 

4jjL__JU — 1 n"i J (__> _L*_i_- VI -_)___->■ jt 4_j_vjJ,1 3J1jJ1 4__ij_«_a ,..'1 _ 

*___- ^L-^dJ- 1 --' 4j|jJI __ jl J1J-.-WI - 3 K -a-"r ina 4__J_l*JIj 3 j_->JI (jru 
» 4-ljj^_%_J1 1 **■ 1 1-. i| ^ i . ..1 1 _L__a __j V 
(JtGL^j *L_j_j__Jl t_j-_- ___ J___JL jjj LgJJ-S-l ij-J1 3___j_-i__JI ^jJl___J1 _jj 

, >s*\ t -L-_i1 j-JI (j_lj_Jlj 4j__^}<-_J1 _r_1 j_JI ._r_l j_aJ1 [yi J-_>J. I 

(j_a 4__Jjj» Lg__u__jj (j-tLl-JI 3 1 _sT Jj ^r" t _jf LJjLs» 1 jj . Lc 1 _"i I J Ij- ->--. j-~-*f 
ijjJI j_a !>__i < aiA~\ j__i_ijj____ 3JjL-_a _jj Jj_j__j L_xJ__jJ (4_j_ij ___" _-i1j- 

jjj 4J_w__l jj ^j----UI -_Jl jf J1j__>-_l <j\ _->- LljLs 1 1 $ 1 11 j rt" t_i)1 SbVlj 

j-j-Tl jjJI 1 i 1 l_____j ,3j__4-iJ,1 4JjL_J,l £__ 1 1 ijLj Jj_)lj_L- j-j-c- __>^_ 

4_tJ . i__J- (j___aj_j _,? ___*_ t__ilj_^Lf 4jjjJl 3 « j ikfl 4 $ >1j-_a j-st- j-J-^lj 
_3-_-_. (4_9 jJI jJL I _ ■ *- * < 1 L4! j______- _ __ijL_>_ _j 4___jL_- (__-jj__- ^___}j 

^L-Uj 4jt jt in ^H^jil 4J1jJ1 Jlj-_--1 3j_cU ^__L_-lj 4____j _____ Lj^^ic,». 

. 4-.jrti^il,1 1_" i^ij-c U-C J_iVl (____: 

j_^L_Jl Sj_ib ___i J-^-jJ J-* : j__Jl___J1 j_s=_J1 __!_. 4 l.^i >U (jl J->-> l_____bj 

lj_>. S_JJJ_£. [Jlj---I] JJ 5j__L_5 ujLj t4^Ljj-l--Jl (j_-)lj__JI _)_4 (jL__^j___-_jq 
. *n 3J___Ij 4--.J <j ■» n Jl_vjj J__i j\ S_j____j__)__>_l,l _)_4 ________ _ 

_jJl 5j__.L_i _j!j (^__i1j_JI (jL1j__ ujtj 5jjj___JL 2_j_-j_«__ j_l£_ , i i(jLlj__J1 

4_y____L_j| _____>. |jj,1 fcn a S_;j_>.| l._cIj__J 3j__j_j_4 4_t__j__j 4_^L___jJ _—~ 
-jl-i___l _Jj->-J (jjJ aj_j_>.| [jjjJI j_4ij 'JjV1 JjJuJI ii i -*."t ^-jjljSJI pLj_j__J 
4_j_____L_J1 ^l___JI _)f ~_j_slj .(j_L_11 JL_-.jVl jI_l_>J1 4jL_-_ij 4_jjJ_. Sj__L__J 
JjJ__J1 (jj-*-- irH-_JI 4_jjL__3^1 -____j Jj-->-i l-l <Ljj_-_>- 4__1_____~ (jj.Cl, .m 

Jj t 4 ^ inliill __JJ 4 I inLlLj 3__>.|j |-, 1 ,1 j 1 _lL_____U _jL_ __Ui ^jaj .^J T r-— 1 T I 

___ ________ _j___alj JiUj _--jL_J( JjJ-jJI _jV (L__j1 ^Lj_j__J1 __JJ i_L____]L 

,(_jJL_ J__ ji L__>.J_<. J__. LoJ L^J -Jj U ,T1 -tjjjaH 



ijja j*£j-l (jr^ "-«^jJl Cy 3 |J _3-" U r 1 1 4____L_! \ j s. I "t.8_g <_ f lU*ij ^1x51 

(___J1 4 it^Ti-.U UsLj VUL» jjj _jU_Ij___i_I (jj—J _iij__ij .oj i n-i 4__lj J » «t| ^Jij 
ij___II _L_ij"l? iLjjjj _b j-i J— >— J__lj_9j i__jLjj_j_il! 4_lLa__ J_c.lj_i : L_ ___sj__ 

L_)j__ Jl_ _,__! '-'Ij J j__ _T_UU 4_l L___JJ.I ______ Z__9j_« L__l__ jjj _____ 

,4_U__- jnjtnr __jLjj_l_? L__ia tJ-^J ^jjH 1 -^ ' (^iJ- 1 ^ ijr^ 



^J-o _jf _JJ ^gj j 7t~i\ (j-M _-__>■ L l n-3 JlaJ 

j <J I j_4 -Jlj-ljj .f_l-JI 3_»jj __J1 

J__j <_-JjVl a_Uj_J J__M _____ ,L1> . 

-______; i_i j , l_j ___lj v . 

SjLj__j ~ 3_j_a____3 3 i j iU i_j|_ L_lj L__-j__i_t_ 
_£jJI lj j_a . ^ _ rt "i *i _>l Ll___jj La 1_J i_Jj__f 
*L__il ^ _>_______« _?L jj t "n d_j__g_3 _)Li j__>U__u 

jl _>_-4J LL_i ^jlSj V i_-__j-_- _jU -1 i jj-ajJ1 

_Jj * j-ll Jj-4J _L_ £ *Vj)____J jJl___j- M__ t_ljj T , 

jlj_U1 L_-Lj t_L_JI 1 :...! jjj L___j 3j__L>J| 
-jLl_-L-,'-' .*_,_-& j.. V II _UL5JI ^iJL : 

j^.l I't _)t LJ -J-J--' .3_jL_jJ| 3____JI ^aJL_»Jl 
L^J-Lc. L-Ji-J 4_Jj____ JjJLc, -_-3j_- L~ l_l jllj 
£ J^_L«JI (j_=j — a c . _>_- Ci j__-tj ^_j_*J1 it*ij j *i*i 
I i o r jf J__J ^_>Jt_ _)jt_ _ ij_~-M jio I o _ a j 

L___J__>. _>j- j_j_j_S jl i \ *i a _>__ __lj___Jl _J-_ -___! , 

jl___j^l jjSUj _ __« lj__.j ^jJUl _______ j ____,i^i £_nj^L_ a_ij 

J___ jJLjlU L_J-_»_ (j_- Lj__~ _,] ■ *>W>U 4_J. uW--JI U- <Ij-w VL_l1j 

^ ^L_c 3_* ______ L_. JjjJ.^ .l^^i^oj-*-^! 

J_i — a ' — <iLq_ tjj — <sj L_^ — <i_L>_ _--JI --iljjJI __Jj_;i 


(n__.|__J| _______ 


ilj__- 4__i___ _jL____- (j-j* I 'j'^ ~ i^l . 3JljJ__- __>LjjLj L$J i i_j L____ LjJ I 
i(j_lj-_ _-JJ L___-jj jo-U-II J-L- _J . ^ j Ur j _5j__*j_>. _*___ }_j J-_L_JI (j--J 
_J "l__JL>J1 jjj__JI j-j-riTj i4-i_ _yij -'> _£jJI ^cJLjJJ 4jJjj LoLLaj L_3j__j 
. JlJJ->- J-at-l _-~-JJ (j - ^r!- 1 _C 2j_-J 

Jj-*j ^-____ J£ -^-Jj (JL L V^ 1 >-— — 1 f- — t .5- LiU-a . L^L___lj _ru!j_JI 
_>____!! 1 i.„j_-.j i4-oL-". j _ I Lujjij "jL_1_-Ij iljjt J_ *Lu 2_L_j ^U", , „\ Lut 
>LiIa i_j|j____l __-_-j LLSU^ l___ jj_Li ___J . __oj__. c __-~ 4___ j-^-jj V ^JL-I 

5 — - — l_1_JI <( LjI ~>» jJoJLtL j-_s <_-JjJI (~l -!! _)t (j- 0 <3~'" ~~ — J} 1 — m_j _"l j_i 

«J (jtj 4 UJ 4jjj 1 U i ujl j! — _j , 1>>JJ ^-l-Cj .__jj__!l ^OjbjJI 4_jJ t 4 J M.j gll 

(jj_L__A (jjj Lulj I( j_lj__J jL__j___JI jL^_Lill L__ t 1j__ ~u_L_Jlj - « .uIj"1J 

• L** L9jPj-' Cr- 

. JjJ — rv. j-a p j U» ' " j eLu S_l __j 3Jj_1aj j_1 4 — JJ _Jj _-_? I o jj 

J_-jJ! (j_a--j (j-4 J-->t _-J| Lb^Jj - L^j_ .ij-jj-L.j 4____i 4_*^il 

J-_ljJ -J_Jl _J_0 _______ . L_____. _____ L-L-tj - jl^J 4..1. M.lrt 1.1 _J__J_"-"JI 

L_jUk_->L- _JJ I jLi"i i-l 4_-_tL_i_- Jj-=- -jLwI" Ti a<\ __JI j__2Jlj ( fJL__l 

._j .XI « U _.__>_) _M ___ j _ 1 jl l_j-~_j 1 4_x__lLo eL____ 1 j 1 -~j -i f j ■ _ 
tj___*_ uij-^j .£■!___ 1 _-JI 4_^-__Jl (j-4 ( ___.VI _J1 ______ -I (j_o 

<JjVl oL_l_)M __J! Lo-lj_f jj_*_j i^V l-jjL... (_JI _n_lj_-JL 

I jj .(JjjJoJl JjJa (_-— g-J j " i " 1 1 j JJ— J.1 (j-C -J ___e_Jij j^Li-i il J ilj 
(j^_j_jL_*JJ (j___II _j_J (jL^ Ijlj t -_i_Lei_o 2 ^J 1 --.-.11 4jjjJI _____ _-JL_ 

(jj_J (jJ ______ i-_sljjl j_j oVI _,_ Luo lj__»Jj_u _)l _Jjj___JIj __t_J__-JI 

_jjl__L_JI _)| (4jIjlj 5 U " ;< L*^_o Lf j_=-L_ (jf jj_u_JI ^jMJ! (j-o 
^jUi" nij j-__i-JI _>-— . 3jj___<s ^jL^- ji 4j! J-i (jjj (j_- 5j_jI j (j__ «jLj-c 
jj_ _)_- i_jL->L-J! jjj_L- _>_. jl j-_Jl tjjj-L jr-^ -JLaJI _-J| Jj_-jJ1 

, _^l— jjJ_J I (jrtj jjj_aj 

" rtli "1,1 5 g fl 1. 1 OjJb (_--- jrtJj t in O i_-_Jj__ t___-J _,J-=- '(jj-J-l-j J lill (jL- 

_>-____>. J 7 j ! I !j_Cj— -1 p j Ij . L_sj_a| ^ j) . t J (___!! ^Ij-->JLj 

Jjj_>_ _____j3_j L^JJ-J-O -".«J _-— '1 i(_-llj_JI tLjj_- __Lc H___j_ll 4jjj___]| 

r*U-J (_-J-i (jt lj__J__jfj ,4SjJ_ L_ ^2ljJl -L^L_J_ _yC jj-O L» J_-jt I ^,L«-v 


Ijjljj . ^L___ _j""'''J (""NjJJ- 3 L^- J-Jt J - Li l__jj_ *^*^ ij~-L±JJ _J-_ (j-a _L1_ 

Ljjl j_Jl J-— ^Lj 4l_L_ jc-LJI j^a -L-Ja-U jL~— -=J 1 1 J_jj_a <-Jj-— I OJ->--J -a 

. "u_s_* -L-^jj-j "u-— — >lj ,jj-— J^-J (_--*-_ t u "ni" - ^U-H J_-*. 

i_JJJ-J _ij ^ljjL-se— a ^sajlj-SJl LSLuLSLj_« LU, <-■ lj___JI <j-"-~.> (Jpl iii ~n l_uj 
JJUJ ~J-jJL>. "bjLsJ. i U "q lj^=«-lj i—jT 3—1 La ___> i IjjjjJLi j)l rt^lo i_J_l 

"_-_!_-"• i.J,| | g 1 tl A'> jt__i_ I L$j| . Jl*J ( ~1 mi"C" 1 i~i fj _jl_t__aj __J} __ r H n~ LgjT 

[j! L4J (j_Uj '^L*Jj i j .j 3 .ii < U* 2_t_i_j Lj_jj____j- _j_l_jl <-~Jlj i_;j— »-f C^LaT 
. jL>oVI j Iv_" _1_ - Lc __} j>j-5j i3 Jr.La ji_1 - mVi 

^_as__gj_ "_j__- j__fi <__j| jj_i_a r____ (___Jl ^jLJuJI <jU d_a_j "blj-i <_-__ <__jj 

l-jL^j (j__>-jJ ~__> j-*-* J____ L^jlj <"ljj mijII ^jjL_J,I J_ J_~ " t _l "~i*iV) j 

__-<u 1 J j "" 1 11 U 4 j I ~- j Lo _jL_T l_) L__ n_JJj j—aj . 3jjJ_*- _j_jL___I *-<y.ij2 <_-_ 
|j__> <_| s. 1j_j_-tj .<_-j_M " j_a £-$11,1 Jjj-Jo^J t 4_jj__j JJt jL-ai) (.Lu 3jL_1 
.j__T _f! ^yn fq_)VI _-— . iS J_>J_»J1 4_rtml-JI S-lj-l 0 J-_ 1 J-j-Ui 


i-^-jj^-" ^J-eUJ jL*- 1 ^*" Lsbj- 4 LT^Ljj-L.iJI _J! _—>--- -J—- _T- ! J— — -VI 0__ J_a (*) 

__S J jt^ i n*l Ll "LtjjjJ-a i{_hjj_sjI _**__ t-jJJllj jj_jjJ| <J j_, k-— — J .JjjLi. jirtJi.j 

The Interpretation of Quantuni Mechamcs, by R. Omnes (Princeton, N.J.: Princeton 
University Press, 1994). 

_ ^ 1 -i t- " ) 1 ^-j^Llc, __a L— iji. J~li ^^---T ljLI— ^Ja "JIjJlj. CjLjj jSj jmL- £j L_jI 5--_bjy_uj! ^-Aj 
:i___p.l J-J— J V 1 —' i^SH^irt— ' (jj! ^ ; r "'^ 

Understanding Quantum Mechanics fPrinceton s N.J.: PrincetonUniYersity Press, 1999). 
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LL^L__i-~ ^jLuu j-*-*? >-> L* t_JL__> _>-jJ t , 

L^iuljJ-j I fl njftl (j| . 1-JJ-JJ **Lc1j___ j<__lj£JI ™ 
(L^La j-o-s _* 3juaL>. 4j__sLj 3jj_i_a ___ 3_JjMLs 

Cr^ d & '(J-^^ 1 ^Jr^ iS^ J-^ jjJ j-« 1 

. LLj 5Uj --JL1 ^l j _-_> oljJ ^jJI ~-j___-jJJ .: 

Jij " ..3e-3 4jjJ___l ojuk (jl_ 3 t_dJ_ ___£:. ">j}L__j 
, L__ilj_- 4_J| L_j_i-b (jt (j_L*j _" __]} ^jJI 

-».\ ,,.-.SM ^JLc ^a__>oj i4_jjj_! 5 AK L^jj_1j-_1 (j| 
iaJUJI I j_4 _)_-__ (jjjJl i(j_ej . L~U_ L_ -j_jJL1J 

_jj-- _j i n"t 4___L>JI LLijjij (3*^?*- 0' j4_____-_ _* 

1 j_n !i J-L-Uja J-UJ ___JI 4__ujJ____UI _jrulj__JI _JJj 

_?_J1 _JJ_ j_4 ^U-J (j_* _£j__ L__L_ 

jjjuj LaIj-jj I j ... _jf « AaSt - " j __lJI r I i ui Vl 4j a .'il ijj,_-<i a j_ _ J 

.4jjL_JI L_jU_£j Ljjg 
JL__ mJ (—£5j__v 4jjj__J| (>___> (J£__ <jT _ya (j_aLi~ _* 
Luf __Tj_J (j_a - ^ **j » 1 1I 4jJ_ii__!| oL_t_>j__l <L_u_1_ 
jj vj-3-A_» J-J- I i fi fi t(j-aj J fl- (j\ L__M_ _J^"' 
L-ljj"-" 5j____4jo 4 » iV) raJL-i) ___,JLj»J1 Ljjj___J __Jj_1 



jLjS_JI_3 £__U^"l 5 i^lLJ 


pT. [j< II A ... la 


(*J-lJ- J a "i c | ijj-lj 'pi^-J' L-J-o _*-J1 j_t-LJ1 ._Jj--t 4_j__Li (jJi • j^ijJJ er---'-' 
(j! fj_L± i S", -j ,_J ."_'>_L_ij L-L___- i Jr.Vl ____. _)Vl £J--_>1 kLj-Jj. jiUj V <Ltf 

j»L__j ,j_IL_!1 1j__ __9 l__jj jjj j*L__i -IJ^J __9 Lp^-uiJI 4£ljJ-« L_1_ (jj* .L^' 1 -". J-" 1 ^' 

Ij_l>.1 L_Sjju J__! . <Li__£L»J1 ^K.i "itLi j»}jJI ^-Ij- 1 Ltj^ . -a___ iijLSejjj ->Ijj (jl _jk" ...*, 
jjji-Jt (jl . UL*-~ iiU y-LutJj L_lj- (jjJI <.L--Vl ^c__*-;(_;jj| ___i-J1 f.l___Jl <-i_ 
jj-J . L_j_*j_>.j *L__ _! (___" _y_ 1jJJ< jij- L_Ll>. -«-IjJ (jj^ ~4" (_»J-I L7 J d>"~-^ 
___!! 5 ijU; II j&_,Vl _>-__-uj ___ ___.__" j-a L__L_i\ ^_i< __JJ 2LvL-_j I *m1 (jjtj i_J__ 

^x ^Jjj ■ 1 1 ^ JLL_ <j 1 {j"^- _7-^ *_?< ^ I 1 1 ' , *" j fli 4jljj____j Lo (J— ^" 1 d " 1 L I L \ ,*;■*" 

. "jjjjeji j-LC i_jLiL£j-J J ■ ~~ ■ ■■ " JJti Lajjj _-'jvi_)j j< "11 t *-.-»■ > (j| 4jL_j 
llHJ _>l_jLt_J| 111 1 jrj <LiSj_*-3 3 .lL>. I jJ I I *"■■ ■*''' _)Lj __lj___j jj Lui) JLSj 

Li~ 0 j a _,L_ i^-u (jl ">L«_3 Ljjjl jJ . 1 i 'y. ! j-L)l 4-lLljlIIj Liij_u=- ___■ 4jjj__JI 

(_-J| 4-_*.___J LiJ . j-Jjl 1 "H I JJt Jj j "1 J_jj___j £J-^J (jj--> (jl 4' ~-J _-JjVl 

j-j- " - ~j jjjj L_s___>j-fl (_-_.! "_uj_>J1 __iLjj__-J,I <JljL i(j:jjj__Jl ^_L_JI £L___-J 
. I-Lo- _■___ ^IjSJI LS^LSL- 5JL_ 

j*jL_____) ^jjl jSJl _L^L_Lj_a ,jJJ_j_a _J ___ __L_u __JJ1 i_JLl_> (jj^J V LcJj 
(j__ C1 1 » ilt (j-ja 1fjLJ :(___- L*S l <jL'~'i (jl Lil J. i> i " Vt (jJi (jl-lj .L_J jlnitl (J-u_hJI 
4_jt_jj (jj^J -^^ im 1— -I j_-__C*_'t Ijut J__-a _)t (_____ .(j-HJ _"Lj 3_-_j1j 2Ljj__ujJ 

_jL_- 1 jj -IJ jc_giJI t( _^jjL_>JI fWj-_V -_)l f_Cjj j>-jL «;" l_-Ij l_Jj'__J,| (j__>JI (J-^l-jJ 
g-L-lj j-A ^ J£T J^-t^l .4-fe -I -i " n,-_t (L iU- ,„'iV Lj| j_-ij, j,,1l 
.j<ri II -___x_l jj 4_4Jvj__ CjjLS' jJ t-J->- ■ J*_- VJ ___) L« 4jj 7- Ml ,__iJj_»_lJ! 

4j___ . Jjt_a _ t 1 j__ L» [voltmeter j " j « " J jJa] j_$_*J1 o-L_i jU_». lL_j___> 

__JJ (jL__a (j-o j|j-_ll (_Lojj ^ >*_Li- jl J__ _-Ljij_j jj-_Li jj___- j_L4_»J Jica 

S3b_Lc. iJJ inli V| JL___iVl *-ia _____._) LJ _,*, ,,, m - ' _■ < .j_i-T 

(j_Uj V .j'._j o-lj-JJ ^.jj,! ajljJI (j__ -__jj-*JL __u__jJI _,jSj (jj j-lSL-JL 

I ji, <>-jj!i -JL 4_J__u L__j_tj Jl4_vJI (jj-_ _>_Li_-a J_u__>1 » : >L___ j__oj (jl J_- _ 
^__bjj ~ jL_- f\l -_- Jjya-JJ (jjo Jj_a __l__aj i IjU I ^jj i^" _>_1<W _* \jJb _jj . <f 1_l_J 
d_i_wj_,1 -JIjJI (jj__i L-J___ JjjI j__J| 3_wjja SJIjJ 4J-_j_ t___tj La (jy____L1 __v_ 

( Jj-L_) iU iJ a 4j 1 U_i-»-J (ji^- 1 ''^ J -" J*> "' _J— (^3-^) 1 ' lf1d I fll "-I JJa jLc. Ljjj "j^jji jLc j|j_. (*) 

^JLiL- ^U^I ^jb>j_Jl ^Jl^^^^-lj.-jjjiJI oUL-iyi jl-^j-i--^» _>__-l>__-i 


tLjjiJls ______ I qu 


_,L,VL j__T jj-A>_J tj_--~ J-Li __t j jj>° SjL__l tjjus j^ 5 * 1 1 il I _jljj_jj__l 
JL__-T ___ j_j5____1 icJ, a- j->-j- jT __il_-> jU" _l_i___J _4 . _JJ j ___j ^jlj uJl ___ 

■_j_rjL_iL JjU "j t(__uj J£ tjl <r\ " --L i., . (-IjJ L_a j_ _ Jj-->1j---1 i L_- (j<i-V mi 
u U n'<>\ ^_i_J1 UjLi_.l ___ Lj_>T ___ . l_j_u__I 0 v-^>Jl _J! L__j! ^ttlL 4. J.-.flJ1 
pj_>- ___ ^pJlj <■_, m-»,' _j _Uu _ (___J1 JL_9_I l_1L__. rji-H ^ja *"> 'Lsjuj 

.^_)jJUl ^j_L_JI ___jj__JL VI l^lr j.j«-~-lj Ljl"io" _£*; V (^jJI LjLj- ya 
(___. j_Sj __1j___T J„L___j (jl 4 ; C oj >l_a -Jj. " mi II _jj_>JI _jt-w •% L-T 
__J_ ^Ljj_j_) iLsLw -____*_, «Ljiij -_aj____« __Ij__-_I _Jj_ ._;j_— l _;j_L__Xl 
^jl '-" ■ * _;__!! ^JLJI r*__>_ _--Jl -—-——_ 5 y& 4_Jj n hij 4_j_aj_$_c, j-j _- 1 j4_j-L__i 
l *l '•" -_jj__ -jj__- -1 ___4 L» 1 i i > -nl 4_jJ_i1 -_j_L__j_5J1 ^L)_l_J1j ,«_Ijj» 

• <j— — > Ulj___a _-— - <Jj— — * Ljic ^_jj1^_J1 ^Lj\j_l 
_J jjs-ij (__> j_- Ls ____ JjJ- d)f L_j__- _-_*J 4jL_ i^-j J__9 Ljj! I_j jjs 
I j_bj . t____il 3___>j__, _jl J— __L i_-jj La (_!_. _LC-_ -I (j-- - JlJ '_*>L_j __l_ _^__j_oj 

Lui U_1j ( ___j-l_>__J! joJLtJL ij_4_ _ T _,. jm Lu! -_uL>_l_II ___L__L_____ll __L __1«j 

j_____j _ Jal j -*- ■ ■■ _*f IJ__ ._j__L___ J__l _,^j . iijlSJI jcJLJI i Ir-i j 7* r ri*l ir_-lj— J1 [— _U 

_jLjJ ____ lj_l__ _,j_L (jf (__-=^ ^3 i4j^jm>l-_Jl Kj-1_jjJI LL___ (j__j ___o__1 (_L- 

_^l__j L_)Lu_ . Lbj inrlj (jl f(_;_l__l (jUill fJ;Y) lJj "i_»U (JM-sJI lilj IjLij — __L_T 

— i>_.jj__ (j ii i r\ Ti 4_ujIj_) CjLa J n a jjj lJj "i i'i o _t--_- ' ""' ' "J <j' ' L_VJ— *_l_i__l 
___> L_»j — I t- I ~r lr-> L-lj*l miU _(__>J1 (jj-L Jajj___ _;! O— _ I Ir-ljT -t___JJ (j) __L_*J 

jj i iiri"J1 4jl _c <____ _ILijL__a (jb 4~L 4j|j_ (_!_. L_j - ____Jl -j_b ^— — l___iJ1 _jj__ 
-JljJI j inri'i _* ____ :<_____ (___ LluTj - (jj^j-iyi _Ji Lgjs-ijlj _>j_ ___JI _ 3jJ_ii__J1 
j_____j (jl Jljjj Jj iL_L__ _*JjJ> 4__*___j _ J_>- _r__L__a t^J ___-jJI Li n .j j— L_*J_L_jI 
l__1jj__ __a L_M_—ll i4_L__lj_J jjjJ II _Jj-L__i| ljjijJIj _v_JL>JI 4_l*XJ ij*i i»"11 l_L4 

. LJ ^UaJI L^___j_1 (__J1 (jj-J| jjrtjlj_j 
d>M->t^a__.? 

(j-iJitt Jj-o L-L_J (jj-^-Li UjIj j * _.'[ J__ (tujljSJI rijL_. t__jl j-C r______. ___ 

jjj q b \ (jiLiu j___- _;! jti-j <_l__j _i_>-> l>T (j_. ____jj t <(L;__L*_jJ1 jjL ___ 

aL_j 4_J_b1_ I J oUic _j L£T (JjjL. (j_-JjJ l>T '(J- 1 ^1' -J______e-_- _Jl_lj4 (j__J • 4j 



— a A...ln 


j~ JSJ J~l -L_9jL J-----1 J-~ J-L-ll jj-^J-tji -lj-4 J_ J-jlj , 1j~__i La J_-__jL 
- j_- f j «" -Jjl -V n ___ 4j j* - * ■ -■ * T -L JJ _j_— i V j_J 1_U ^ ^ ^ljj U Ijl ■ 
jf J_»j___j i£j___j-<i _;f (____- JjU _|j jk." _-^-' 4 . '^L) -*_* ^-j-x_>J, I ____■__.! 
Lo JjJ_»_> __JI ^L—s—J i - J? . ^j-uajJ -Lj_i_j___u| j_L_Li_ 4jMj Jjjjki ^ j U* , ,,' 
j< -1) _iL_x_ _;j----1 5jI i « J jl iJLiil ^jJI — iLL______JI JL_-__a i4_L__ jc____- 
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(jj* _L- __s Ijjj__>. _____ L-_a Jj V" j _jT Lulj -^jU" i„j LljLa .L_>j_j_j __l UUV a 
_;jJ1 S_uaJL>J1 4-)jJ_>.TI j_uT 0 h-iTij jT __lc IjjL_3 _)j3__j L___l_S' .4-j_ijjJI Lijj_i__ 

l*'j «j L_-!>La ■"" V IjU . L--'>La 4i_i_a_J La_4 (____- JjJI 4_-il_4ll 4_La A n~ i uJ 

4.L---. it-.Jii 4_l___j t 4_ii.jAj 4-ujT -L_j_>- Jj--t-4 I J-* UJ^j l__1j_jj 5jtj__j- jL_*j| (__ic 

, I i^ij I . L_-jj__ja (-ijT (_,_. -Llol i n iTI J* 1 ' " j T j_l1U_j L^£. j-jjI _;-l-JI j-jL_JI _jjj-~ 


jjJj ^j___J l - — *■ Cy* * -i *** '^ 1 ^ ' , — * '*''*' 1 ~ ' ^ tj^ 0 *— *' 1 t * • " 

4_j__J,I ~t_*__-J1 (_J~* ~-j_j _>__»- _l __Lc jj— jj '"_JJ i^ll "ljjL__J ___. j j j >JI 
. ^LLaja _j_a 1j_>. i_2jJLa _>__ La _]_~ ____ 

___ i(_"_Ul ^JLJl _jL_- _>_-;.« j jj_»jJ1 _<,ij ->- L£jL_- J.lV "j Lc. 

_-_5 (j__j _ I _tl Lo_>J * J<Laf__ LjjJLj 4_ljjJu ^-__j___ l\j - L(J__JL_-JI j_L aJI J-ij^CLn 

i (jr __ij"_ T l ^JL_!I _>c *(____, _J_i* 4_J.»j jji Lj__*j -JLa 4-jL^-JI ___■ jj i^i -Ul 4__i_4 

_)l i_ ■■ ~— > . ( jJj_i-_' -__iji___ 4_jj_>o __-J -— J_J L_t_-_i - _l~ d__L__j jj) _j_p (jjj _>SJj 
_)L'1Lj ~_J__ "_3j__<i 4j jj L_£jL_a . ^JL-JI \jjb (j-—. 1 JJ ■ "" t rtj*S LlctljjJu j_ Lt-J 
^^ryjUJI _>JJ__> _-fl j__La O 1 <L_-j__>-_) 4__-_. (_J _ nJI _>-> __ll_- iOL-i-L-sLjjJlj 
. -_LLl ___j La .~-j.i__.jj ( rtl-^lt t-J -j, mi\ _)l _jl t_-_*J 
iLjj-i_l (j-tlj-i 4j__L>.j j i .,L_i_ I 4 . j __Jlj__. p 1« "■ ' _)j| I, > jj l_3j__u 

4J_L___, 1 7i jj___j (JljJu l__u_3jj L_jl q j i ii -> (jja ^tJL-JI ___ILIj :^__ilj_JI 

*Ljj___J1 4_j__L>JI _-_—_! (-L-jj _J ■ l_«j lJjLU ji __J1 IjJ-Jj .j-_jjjjj__- 
_j__>JI (j_aj r,i i\\ _L__ _;jJI JyjJ-JI __JI -_-_-_" ji l-,j_j L_iL_- ■~ 1 jjjj 
*L_>JVt (___3 (jSJj .4 ■ m.___J1 ,Lj__l__1J 5 j nUUI -_______J| __Jl _d j -, ..0 

ij___±J1 ■ g.i.^iij LLl___ __J1 "LLoL-JI 3_L_bLjJl d-jjjiiaJl (j-a i_jL_}jJ) . ( j_-_L_I,l 
. ____> (_JjJaj j__ _jjJ1 —JjLaU 4_)_i_)1jj LaLu -*>- j**- ■ ^ L__J I L^-SJj 
La 5_^Lj_L_ 4_la-" jj-S- _--Jl --l—i _yja Ja__ul 4_j_i___i c Ljj_j__J1 ___ Jl_>-j_ _ 

j, ' '"' Jt3 I ti ^ 4_Jjl t 4_j_____J1 i>_u_ (Jjjo jjl _ l 1 . 4__jj_jo - _ *"_) j4_x>J JlLc 

^Jb (j— -« .4_aL__ jl .-__j__i j)l ij-_bj_- __-ljL^.1^ 4^Ljj_J-J1 S-LtSJI ^j _ i* o _)_ 
(jj_ (jpoj) . 4_____jJI __.1 j__-_lj 5jj-___j ^ui-il j)SJ1 l5_j_i__-i_o __9 _j_jt_a j-j_g__-j. 
L__ij1 _,<> 4_4L_)_i_JI 4_l__SJ1 _)1 J_____ Jj--j Lcj i_jj_i__L__J| __.} _3jJ___f1 

[j-J_4] ?lj-^-l _UL*j Lf-__-Lj U__c j j *. (observable * 4___»-jL_UJ aLLHI 
3j_)__-> ___. Ul_ ______i :_)1_j_JI -_____j _;jJ1 _j_JI _y_i 4_L___-jj (jf .operator 

Ijui (J-J. -jjj i n 11 Mitl J-S^Ljlj ,~j___--a 3jJ---> __- lSj— »-l -JL ~l__j__ (J-*-- 

4_l_j_- ___ 4-j-Ljj j <iH 4_j_*SJ1 (jj_-J LaJ-Lc. _^j__a_>J1 4_>.j (_r— - ^ J oll 

3JL_>JI -__4 (___ jJ->L_(.l [jjJJ.1] Jj-^-yi J^L_c _)V 1 -__.j__JI component 

j-~ _^L>JI _-\ j V " 1 1 ^JljJI ___£ Lg_i___J-_JJ ~-_>.jJ.1 SJI- 4___L___a i i ii >fcj 

lj\ L-A _;jj V lJjUI (jT J__--J_-_j - JL_-JI 1 __A _L_c L_^___h J _jL____.Vl 


_jU_1 (jjjl_i_a i>l_i -_-_>_ 4 ji -_J l.i c "j__3 _"t 4_jjJ (~r 1 » jt 4j| -v »4l_____„ 
J_i _)_* L-)L-_ _---1j *t-~~~ J-" '--^LU (j-i 5j 1 i.itL ,4_>_»_JI __J_J IjJLSe-a 1j Jmii" 
.___*J ____L_ . _>_JL>. ^Jj_)>u £<j--_- 
<_-_3 _-m__-__u A ijjL^j-jjLH -_j___J' 4^_i_J t) d_j_____!| _j( ^ __iUI L- 
4 „j 0 "H — -j uu l — « 1-1 _j - 1 — -L__~ 4 -____) Ij ni (j--j J lc D 3j_____J1 

SjjljJI jt L_oL_- 4__j_i-- (>c I jj i-~ . jLitl Jj Jt „ __L_ iproperty * 3 __oL_, 
____ "__Jil_ K ^ Yij 1 , 1 YY _j_j _;__<__ ____!jJI -_~ LJjjuj I _, _pJ1 x 

r. 1 ..jt 4_l 54_i__-_>JI idl'1 _JiUI 4___l___u (jt __-_*-< .5 jJI L. (jSJ ._>__- <j_-j 
jl i(t_j|j_ 4c 3-— ~=_a 4_i lj__ Lo ___l) «JjJ_u» 4 j .U> ___ L_c __>___ 4_jJ 
J.aL.i _ j_-_jj _J}LU 4 j ...ilLi _m* _s jJI) «______-» J j.jjjlsJI (__-_U <jc 

.(__-" Ij^i»] 

L__>L_ . jl_ju -___ljJI _>__ ^___i l__j____. - -JM-11 u- J 3 1 J----J 
31 _ T ^»1 1 -V 1 m.L 1 0 j.Lr Jj_-____-Jl |-j oL-1 j a jj__ t___>j_>Jl j_j______j _ 

4j^fj .-__jL__JI 4_j____L__1J 1_JL____ i j ■ j - La _yi- fl *Lu-f| 4_j____JL . _Ui" 

La l_J_hUJ __JJ 3j r .. * T Lj ^jjLlIII _l_jj ( ____JL_- ~-jj U;T __*,'.;" _* «___j_Jl)) 

dJiT _JJ_ _j_a ? ____ V .4j 4___L>. 4_j___I - j j i< _, "ul j_T ^L___ _J _____ 
SjL-i_~jJI 4__JL ,~L___-__ -_b r)U ./-4J _L__J U VI (-4-J1 .-l^UL _^*_J 

__-_>Ljj ^jj-__) j-j Ju Jl-_jj l5__-j ju_j La j__ 4_j__>L>JI (J) j U i - : 1 j 1 j ___! I 

. L-l—u tfj_iflj (j_«_s 
4 uoL-. Ll-JI 4j___JL j__ Loj ._;jj-__JI _3___J1 (__- LiJj Lo (j_— j ijL__i_-L 
.11 (j_ Jf-.5*q _J^m (__JI 4 1 milL _-—->* -J oj-~- 1 _-*> 0 ^ 1 __j,^~" '«_ 

5_j___>LjjJI 4 <> -*-j-jJI <>J--> J_-e . 4_JL__ o 4_<__».jj 4j j_3jj 4__j___il ____.LjJI 

. (projection operator /t) projector* l!_L___I J_*L_ (____-_. L- 3 j__^L>J 
j____JI L__- _)____._- (j__*_!_ 4J _>_jJ sL_>.| J~Lc L___l 4_1 J_u _____ L___ 

. 1jjj__J 1 j__|jJlj |juj___ 0 

___!' 4_j___U—L! 4 Ujm jll -JL-JI ___ j-Aj ,Ja___ lj_>-1j "___a _,Ui> ______ 

sJL-a-j (_J| 4 1 1 1 1 il L) 3j 2 (jvi ^Jtj [ <>j 1 1 1 y \ X j___jj.l ___l jL_vj j! _J__ (j___i 

4J jj-Lj _;jJI ijJ-UII Jal ~ nrVI _L-Lc ,(L_Ju_____J _jjj___ V 4ij t - Jj>i_ 

4Ji ______ 4-JI j-__J! (jSLu (X) ^-i^j-, 4Jb (-ic. (jjUj UjlIc -U __I__.ii 


p ■:■■!-< II ^A...la 


j-jj-i- (jj_ ^JIjlJI JJ--* : Jj^SJI jU- Uj __-^L_>, _>-_9 Uj-jjb 4_iU__ 

a j-_ ^jLi- I j ^ ^ \|/ (x) f_j__ J? j L__Lu 

.*l J~Lc j_ub 0>j t 3jI_J1 

J-aLc j „ -.b (jt _>-Uu _, ' t fl _jb _;j_ _jt I ;;<<ij 1 i^ijl JL__11 lj_A ___ 
j_____. _>_- 4..-J" j__o J_-Jl!I "JL l__jI_T U| . 1 Jl_v.1j cf\ lj *i _n-i*J--Jl J_5___i_i^l 
_jj.j _>-<* L^£j__j «^LjjsJI _>-_-)) 4 jl n r _)L_> i V __ll Y (j^a 3j ~i ajl J_-1_ . U "< 3 
I j_-_l_. J»__JL Ji-jJI 3J1j C_)L_C l_) Lst ' Jlj-Jj ___ 4jjj___vo L^jt _£l - j_x_i_u 

clj_5-Vl _bLc jj,iiL-il juu _)l_L~ J_^ __a lj_ _)j____i L^jLs t~j_l_J1 u___ J_.Ij 

a__4 (j-a j_*j_1 j ji» 4jjL___a L4 .j ,i-_- __- 4_jj_____ L^jI ,jt i[j-jJIJ 
(J ___L___ , i -(j-uJl . I J_=- I. 1 \ t J Lj j_-_j l_.j_i_l_ i£t__bl_a J-Li_J 4-Uj i ii Jl dJL-«Jl 

t>l".4 j__Ll- [jjjui ilj^-1 J-°-_ UJ 2u___>li- (j_i (jl _j_t> jjii luj _)i l__-_j jJI 

. —O-I^J JJ— L—J r t— rt— . I ^ _J_U__aJ1 
__0_- '-_jJJ irlll __lL___>LjjJl JjLi- L__l_-J J_T jj 1 1 J_-1jJ 0 J_U_> _____ 

j_JJ L_Ll_a j__J ._j_L__J| 3 __oLSJI _J1 (jl> jj <___J \ j 0 (jl> jJf ^ jJ_l_J 
(j_-jl i^V Jlo- __1I1 iprojectors _bL___-VI J-|j__("lij__LjJ1 ldLLSJI ^aii 

(jSLij-i V La 4_jj_jL>. (jf I Juk __j-t-> J_*> • -J^ljJlj j__u__JI j-J-L I "i ' ^ j_—_J Vjj 
L _al_a"i fcl d-_Jj-__J — 4J0I 1 iijj Ll_. i X" .*» LaJiLo ^djjL-" jt 4_3 jLi-a (j^S-i (jl 1_jJ 

SjLll -ij-j-s-* *-_T I j-& o' 4_c.j___j 1 ^.^.'i L_cj 5^_tj_L1 tl- 1 iijJI Ijljjij l^ i j 1 -t *i 
JU-^i .-jL___1! __>-La_<i ^L_i__JI J>L=- (j-« 4__J_>Li_ 5_>J, ( __j_ij j) __" "J-". jt 

_J-c L-u} . ol ~~ ' 1 1 (j- a (j-^-i "' ' (jl J^- 3 4____t_j (jl L_i-t-) (Jjj__ _jjjj-i L--aL_a| 

L____j ^ , ,v, 4__Jj j_,j-___l _j>ui 1 jjj r ji.,,11 i ,i__>j , _i (> ^j a n j_iVi 

. Lb "LuoUJI 

Ujj ..jJ^Uo __LLj j t ,i," Ijl Lo <j^jj--J1 _jjL_JI L_jj| t -_L_i Li 
ji ^ LM_£ ,_JJ_ (_ij __L_i . V Lt t ___J_ I ^j L1_j__J L_Ji j t ,7 ,1 

(jij LuCJ I j_^J -4_<i4_} _Jr JlC.1 1 11 J J_J ___i____o Lljj (j-a U J1ji__- __JI j___JI 

^t-j 4_^_».j (jja observables 4" U^>Lo (j_Uj LL £jlj~U ^>*--LI cr^- 

r^&l __JI -hjJjI 


«LijUaJlg l §__i_u_JI qju 


"LjJii ^Js, random variable ^l jmi.1I j-j-iiU » ^ __Jc j^ii 

:_oj__*jj>_ 4_______j -_dJl_ 4o__j La --JL42 -lSj-J-. V C. X lil. 4j<.j , -.jASJI .-■VU"--y' 

a _j_« (__3jj_*JL L&^_i-4-i e *-^ji 4 * i ii 4_J 1 jj-i j-->3 _>^-fJj '^-m- * ^ ^j^ij "i q' 
LULs .a j__ -^j-' Oi^i9 "JjLLJI __!__ j_-j_II j " ' ...j __-.----■ . f 

4j__3-L___j J£ . a l3j-jJL t -j-j-l-u i^SUjj event _. j___ I ___s _-_*.__»- 

L-O-l i/tll (<L-jJI jjjSLii i lI_i___ i__j"_-L_ij C 4__>.jJ1 (JLtiJLl Jjj 1 n ____ . _S_L___ 

4 j _.jj_x-flj| ___.JjJ._J1 ^ lc , La" «J jL*__vl (j-L-)-- J_J_--- JSJ . lj-J-_*-1 3 . 3 JJ-S 4J 

4__J\_3J>J,I -(L-jJ __-_L-J ___J1 -__UjJ__II J}l 1 __.j-_LO jl Ij 111 TC^. J__jJI (jL_- 1 jl 'l_-j 

lj_ji___ u lfl __ ) VU___VI « jIj_cVI u_j1_i_^1» t 4_M__JI ^mi _>_, -_ijS_LI 

j1_L_L4 _-_l__u__- ___. 4-_-l ^» f VI _UjSs_£L)J - JL— O-aj 1 ~c_!__- 4j1 . L_l_i1 J .".-" 

(____]!] ^L_Ll_3 (j_iV 4j_i_-l ■ s _jJL__J1 _d_jLj ____■ 1 _«"ijjj ^jt-Tt . nl _-_Ji 3jL__>JI 

. [_>j-jaL_HI L_aj j-g"i tVi 
L_JL_-d- JljJ^ Ujj .___jl a ai___o _£Jl)1 _ij-_Jl j__j _jl _J V I _p_jj-l__il 
-s__j l_ic_i ._"_ iii 1 3 ... j|jl_cVL 4-ij_a- ii- -i 5 Ah * Cj1-L_>.| -," u 
,___aj 4__bj-L J<i'i 1" (__4_- .-_U_» J-___-_j -____> lij - L_iL_>- Cj*i3\ n "t-w^l 

J_-Jl __Ui (j-a -JjLlj) - -UjI_JojVI 4j__vjJL( L^-Jl-i j)l .l_4-JL__- jl .Jj-Ul 4jlL__. 
____. J-J--J ._---J- n jA-Lll ___lj oit 11 ^ j \ Jl L I 4JL>- ___. -ijjLTtJ ^J 1jJJ_>. Lo^g fia 

-_3jL__JI ^___ jt» t-Lc^l j-A a <__*. jJI» . JU-ll Jj j ... ____- .-jLl-j 5__jL_-. j£. 
_____*-!_- (j-__-.! j__-b 3j_j__ JS__ _-Ll__JI ____ (3___U.I ^La_-_l ^ _j- l_u_jj .«a 
ijf ___-»-j .3_ijL__* jjl 4_ajL-_> c-jL-s llsl U I iU . j___iyi jt j__i_____JI ,_g_. ,^,tl 
lIjIjI j «M ^j cj y (jl_a .4_9_iL__> a SjLl-iJI jjj-Ll Lt.jL.lc. -.--l^,.---. . L-j" ^.'i 

._-j_)__C (jj___i ij:j-wVl 
___(-. (j i '^J I p i ^j_____ ____________ 1 _>jjj) l_JIjjV 5Uj Mi jll -__i_L£_iLjJ1 - "jjt-TI 

(j_- j j i « ' 1 1 . (jJDLLI Ji__ L*JIi_fl .Jol n i nj J-aL-i-J L(__il____it o j 1 il J_ (j_C j_u_3U_J1 
j_j j «~1l (j_-s VjLi -LojjJ-iJl jj-_4J 1>_H-_i J ' ** q * (j^_! 2j_J-»JJ _-_--__UI _Jj3_-___J.I 
__j|jL_-V X d-a-L '11 jl ■' - I _Xic (JU-tl Jj ; ■ (jlc .4___ejj.(^itl 4_i__l _1i_____1j 
_jL_J_a__j i' \j ' __-u Y X (rjju \ +j3 l/lj £-53 X» L^~.lta t»«J1 (jL_3 ^ j 1 " ~- "^^J-* 1 
i__>L__-u] [jjjja] J_~l_-_ t - _ ■ --1 i^-jj - _____J,Li 1 n ^-_-j d ^l" *- A CLil nKi 
. J-__JL Ijl* Ljiij LjI ____. (_H-_Lil U"m 


L^j I j eL _--jl j£ <l thL_>_-^ *L ^ j-a 4Jlt-__}La ^jSljjj Lo jL_ I j_SL_j 

, jt <<_jIjL-£.j _!____ I» <__ j-_-*_a L^jJ . L*_<a J u') 4 g , nj _, iiU i g _gj"i -c-a _ jl i 
L-^LiL _1 t_ oej iiillj -_<ij .«-_>! n i „1 __ljjj_~-j _.|jL__l» 4_j_l_)Ljj L-jL-— IU i r-i r)j 

^L_j — __l t^J-^ UJ-*-* ^-t^Pt! '— -I- -1 ^jth* } \ iCjIjI j * 11 (j-_-»J <_ t -^ 

jj- _9_a___J jl La , 4j__J_>. 4-jJLsm^I 4jj__j ___ S-jjLjjj^JI 4_j_c_J1 (j_« Ljjj_jj>.j 

^&JJJ . 1 i ^ j ^ 1- (j_G lj_L__' 1 j * tX \i a 4-L_jlj_JI _jL_4_JI , 1 ^ i | _L_) 

LgJj-U j-1 i3jLc t_9jj_i_c j__> L__ - 1 _, 4 L5L<_U 4_lj-_JI _J -' J j < - - 1 1 

JaLc __5 ( L^-J-i^Lo 4i_U.U 4_i^5JI j_a 4J5L<_>) -_a_l__ J_)) JJ__ J£ ^-Jj--- 
_£j__»_- 1 J "ih-v>-Lo j-v.oII jjJ_ IjLgJ .-oL-JI f— > ij___-j_U _t -L_ i „ 1 [jjj__] 
1 _ ~tC. Cjj-J-C La_> 4___-L___il J_«_>Jlj 5 j ^<H 4____.il ^_J__JI j_L _jLqjl*_tl __i_ 

. J_,L_____'I — jljJJ-ll 

__>ljjjjfi JLajj meigenva1ues i-uljJI p j ^ L jlj___Vl jj _ ^LjJI (_,*,._ 
J-_L_. __-t -ijj ( «eigenvectors 4_ulj oL^-_*___« ____ L^jT Jal 5 ,.,VI 

ll_L_ jj_> jyo . LgjJ . jL«j_jj jj__! 4 Jrtjlnl I 4____j_±JJ — |jj _Ljj__ (_jjJI --___>JI 

l_u! Cjl_i___ijjJl V , 4_S \Xa> J__fl _>SJj ,4_j_jL___Jl _jjJl___ 4_J ____ _/ 

jl L-OeJ (___*Jl jt __=- Lijlj -L-ij i4 i ~r TJ ^J___ jT _Jj_>-Vlj l_JL4J jl 

^ «j .UU ____-jjJ 4 ij« « 4__jjJ_ jji iL^jI J tLjj__JI Ji-l-t j_a lj—^ 

Ut^4_kAJ^4L_i 

jj_L __j_ lL___s __jj-j 4j1 . 1 jliiSLo l^liji L_C>Lo __u V ■ L _JL>JI __3jJI ___ 

jyaj , ' '><• D 3 n U ' f U Ji-L j____jj A 4_uLjj_i_JI 4j_i_JI d-tjiii» : Jjj_j (j-a !>U_>. 

Lo ^jU ;11 CjLJjI iU, iljT j_4 ---J-AJ J J— LJ V ___V 4jj .1 lD iA j<S-J__ _-J-_-J l«t 
A 4jJ_Jj_J-_JI 4 _ A<\\ 4 <! J ^K) iJLiil Jjj ,„ l-Lc. iJ>Lj j! L-ic Ij^L-i 4_J_3EJ 

j______ B 4_uLjj_j-_II 4_j_i_J1 4_4_l_»j t j_aj _____ D -______l,l JJ~L j____t_j 

i-ij -a-j i_L_-j _jjJ__JI LcjL (j-uJ _J^UL_ .«_ (j_aj _!___. A 2__-J___,| Ji-b 

.j,j__ja _j J_t— la 4jJ (ljJ,I 4__c JjJ-J jl (j5L<y 
^j_j____j _)lt "ij L_q __3 il 1" ilj l-I^LLI 4__J jrtJ (J|j__ij_-«- — -^LT-t-I _L__v jj 

Ijj^ [^lj__v-VI J-lj---] cjljjjUl 4_JjL__i V [jjj- . commutativity 4_-JjU_J1 

Uj-5 J_-i__ j| L-ljLaja 4 rtjrt >■ __i_ j-j__J LgJI ,j<u-lj-JI ___U___j_- ___ 1 a , ,,->. 


jl __ „* <;- i3_-Lc _j j i^j LJIju] _)j_L _ Bj A ]"Mj_r (j^\2^[jj^3 (jg "m i ^ 
5 -_l-<.<J1 jl j-SjG .BA >_jj iMl J__-L_>. _:jl ...j V AB ujj ■ i-Jl J--_>Lj> 

jjj-u-_- gjaLjjj 4jjIj ~1 < nl 5jj i_u _-^L__i LpJAl "!>~^J J^"- - - (jr* A ^■_J>_--' 

j_p_ B 4_^Lj_l_JI 5j «<!, Ay _;j_-l 4Jlj __JJ \]/ a_j_w. ~u»_ps 9Jt_> _;T Jjj-j 

I ,~jU 1_| .BA\}/ ~Jjj_>J| dJljJl £_JJ A\J/ «JljJI _____ _j .U. j L_*__-Ljj 

__£_ _>i fj4j _> ABy 4JIj l-Ic J -J , A _-oLjj d . , t, , _jT B -^Lj_JI 

.BA^ "Jljjj ~OjL___- 

<_!jJI _)f Lxj . j-~<f 4 inr _jL> IU irti ) _jjL_JI j_j______J| 4__Lj___ (jSL*_ 

jjSoj L_J L»L__j _>— >j ~i rt t L_o_ i4^Ljj_i 4_flji___a 4JL>J 4j_-L___o (jj$o 4_L>.jJ,1 
iL->L_m [_jljjj_-l *lj->-] J-oljJ- ^j-a "^JJJ --LU _j^it tj _ ) „__l__u 3j_<_j (j_. 

_j I jj j_4 ___t__j La Ljl_u__. I ___■ j_i- i_j __j_-u . B j A (j___i_L j___J 1 _rC_L_4_LU 
i_L______al _;jL.n ur _JI dynamic evolution operator ___L__4UjjJI jj___JI 

j_jL« ^A, A _>SLJ . L$J "__jL_JI [tljj-^/l JjoI j__1 __i1j_jJ,l _)___ L^jLi iLJ_,L_l! 
"j-*__l £j^>-] sUb _J1 4_j_ j_J_,L__j ~j-*-J F 4jj>-jJ,I ~J1jJ1 Jj-cj (_;jJI jj--~JI 
__Ji iljuLSJI _-, ..Ul U Jl Sj-aj Jj_-=j jj-^ ^HjM 1 ^-LaB jSLJij 1 5 _ _U - _j ..Ul U, , 

<-___ J___-3_j .L__JJj_JI IjugJ iB fU iA ijjJJjJI _Llj->-t 1_j . 4-__lJj_^_- _j_J_l___j 
jl Ll___qjj t__g .-i _j-jJj_4 Sjj_l_> ___ _>____L__J 5j. a "J 5 _i -^J-ll illjJI (BA\|/ 

ijl iB A ______*Jl '._*_"' ^ L_t_uf Lo Ijl i._5j_-_-1 S_a__Lj j_a ■ _,_Utl f.[_fi ^j__j 

4— ajLs _ ) " U I U , _y_c Jj_a_3cj L_bj-_- L_ L_ £ I _ ' _ U J-J_- _) " U ^ U 1 1 1 3j-^j _j j j ^ 1 
jl ,____ ■ jjj .Ul_jtlj 4£_.*>UI J___! LoJiLo i^U-a-^L 5l _UII _v_j| . L_J -^tla _ 

. 5 jjj__i_j L <_J J I j" I ' £__!___ _* <_J I ll Ti « * I 

__j_Ijl=-1 -JL__ ___b (*___> . JjL__ "-^Lj\j__J1 __Li_i_-Jl (j___j i-JJj ^«_.j ___£ 

^-jLjJIj Jj^-I j-J;j--»J.I Jj-Ls uh-J-i-t — =*-y( l"^ ' ^J Yj X --J-jJll 

^l, t •■_" i iiL ~j-_-l nll h r r—i 1 1 jU _-*-"— (jf 4JL>J1 -_L_s (___ I i i*C <tj .L-i-Uj-jJL: 

3jj __JI -l^ J 1 U,-IL — Jj S-j (jlj I \ «1_<J (jjjjl M A I U <t'l _-__ «j1)) t«J)I Kl _» 

j_i -*^__ _)jj___IJ -_u_j_ii __JI 4 m n j 'L X _jj1j_>.yi 4-tJJ- (j)» — *)__~ _r_>- jj J _i rh 
jij-o -LlLL-S jj d-J-s.» * 1 , Y j 1 , ^ (j-(_j jjj Y ^yjlj-ja-^l j n j>j * , Aj * , V 

■^_<i_>Jlj j___-L<__- J_)_>Jl __LL" J!l« |_Ijl~__--L ___*-« -___L>J| -j-^J J«—-j JoL___-1 

4jj^Ll 1__1 4-uiJ— — — __ I J ju__ L_C ^ /ii^i _jf ^ iU"^ i , 1 1 i(( _*j) i((j|)> :((j)> 4 U f ,. lj i i ^ ] 1 1 


[oiil^Ul i>n..>la 


1 _j_V ' " ^ — r- Cj__>L___i__.l ^i 1 *- .j 1 « . >s" Yj X u LlJj_i .jL-jj___i-JI -5 .*<-»j 

Cllj Cj_>I jLaj-in 4 ^|jL-__-_uLj J~ ■ ■■- J*\ i!u _£ I r«-_J (j--—JJ ;4_jLt_) Jl- ^JLjl L_£j 

, 4j_9_i 4_>-j J_i " i ^»jj___ 
yji >___« iX i__-lj__-l _ru -_4— s_ (jl l_Jjl__- Lo l__ij LaL_j JL—-JI ( rth-jc- 

ijisLui __i " m_M __i jjJl* «-^jj ^ '" -- «l>gvi ___ 4_^j-___ju a_j_SjJt,i 

___) jm> i"t X 3_*j_3» (j! jjjl— _>_— - t_— II 4j______JI _)L_) ^j (j~J . 4_J_Lj O i h jl 

( _J>m __J| ~ j ,„;lL __J-_a ol_ j_l_. (jjS_ D oj.~i a\\ __3 U 4_<_-J_J D "j___ll 
p*. 1 1 j— J | |^_ 1 t l ^* ^ ^ __ 3 JL__>_, jj 1 1 < ^ | , __. I " . I jj j-$j Lcp-i_>- Ll__c Jj_c___ __J i " . ' 

iij nij L4J (jj^-J _* (jSJj <L«Jj l giP j j j « "' f I (j^-JiJ 0___>1jJ__l 

♦ I J _ *. ^ . t , 1 4jjjj__J| 

o^^Jaj C____J J__ t ^*_jt_)SLJ 1 _i Ui i < _y_Li_.i (_i-JI 'O^jJ-i- 1 UJ- - — *3-~r" ul 

— -J,3 T- J-LJ . 1 J^U £TJJJ> J-* S"^"- tj-'! ' ,' '"- J ^-^JJ lt<S-JJ_— — Jl IiJlA (J->t_- J*C Hlj 

_-ic4ln" .'-.U LL^J-JI ^Uj-Jiip^ - UAi)G.D. Birkhoff 

y_J-" CjIi I y~ <«] (JJ_>J_ L_Jj_>- I _— _»J j . I j?jj La ___ 4_J_Lj_ _* — j1_j_^_" 

* "~ X 4_j$_L_i W ^ (j_i | " ? t j ^ < . 1 '" jV I ^ ."^ jj^tj £^_____J l_J ^ ^ ^ 1 ^ 4___M-_- (Jj _} J U 1 ^ . ( 

_,ii-U L_-^ 4l__Jl ; --t ,____J1 ,.,1 ,«A Jil_ j__J U 3 _- J D J_-l_ 

_!JL->vJ d 1 . !a, ~ f | Jl-__j I ^ ; ! 1 J,| _(_______]( 4Jl)L) . t- 1 ^ ■ ^_jj_ajj d-_t-3e_U _J__lL*JI 

<__" 1 k tj fcu , 4_lj___jJI 3jL*j-uiL) — _a_~J _uy (<J j^^i 1 j-* (j_.__t___.yt _U__ 

Jjl_-_ V _JJ_ ___£, 2j_>L__J '^^JjtJ -3J-5C - J-l "Jut i_jL_db _L— J j<jjj I j li t 1 11 l J-uJ-^L-) 

(jjjJSj L-flj j-T>j_u J^L__j j *ii > ir .JjU il.l JlcIj-J -^j 4. -yA j_____3 ^J L^j^j 1 '19 a 
C_il_' _rulj__J (Ju_ JL*j J-^-otJ (-! (__1j-_!l fJLt _4_-l_ (jl_Ei lil LxX, _)L-jjj 

._it-i "jVl _J__ jJJ "__j_JL1 __j_lj_JI __j_ — 1 1 1 jj <i" J-lj — 3_d_j_J! 
J5 J-j-_ - -Uij t 4__j >) __>Jl SjSJUI _>jufc Ji_a __!_ j^ll _>_ 4-t Jl^ jj ^ 
,4_u__jiI j__J ^ 4j_UJ| 4_i_J "__L___LjjJI 4_x_».j_J1 (j 6 . ij__J IJjIj U__ - ,.____ 
_jjj_u_ __j_ "ojIsJJI ___ 3___l_iJ| 3jjj____JI :_3jl mi "1L _lL__j _-jL_JI _-_j__JI 

4 jl-M.ijt j -J r 4_1_J \ ^ jl"i <~ (jl _J1 "1 -f \ (j*-ij t< jlfM »j'l j__ _ySJ t4_i-__Lj 
jjSjj3 i-Jj" intl _,»-»Jlj ^J-Uj^L^yi pL_>-i_J1 _jr_J (Jj^jjU (3jJ h-J| _;jinii"l 

^jjt ^j__.j_J| component ioSj-JJ j__<u _v_j___j .jj-jj L__ LjUi.ji j_o-VI 

4-jU--j_fl) 4j__jj_i_i_~yij (4_iJa__jVl) 4_i__LjjJI (jT_u_ij_lL J_UJ q\ 4_J___jVl 


tbjj-dlg £hl_JI y±j 


__J| Lb tp-ijj 'Jj-ij-J <_j * .' *'J-? f '^ 1 **J - ""* **J J^"""" <-JJ-i-- j" . (L_-_jI 
( 4i_- <jt i n fl ■_. (j_a jJ-""! J_*J : 4_ij___JI 4jjL__J (_>___ijj j_j_>. _Mj cJL-J, >. 11 i nll 

l__j___, \,\ _t . JjVl ^j-^aII ,_--> 4 j lr c-jLS U_« ljj__J j ~- <f _ISJL j ->-i 

j_4-'l j_a1j ___> (jjSJ JJ- 1 --- Llaj^La Cj|j_L<i_<> _____ j|j___jL jSjJ _-SJ <Lfcj-_>_^- 
. 4j__U-_« J i4^J>L___j 4_ac;^L<i jjSl 

Ojjjj (^y-Ljj-a-M (___Ljj j_itl \ ^Al ^LnJI L£_~jJ_j 2j..a" gj 3 Uj i M j 3j_— - ___. 

,^ya _?ju it^ij jj-i- ^_i_sl -tjj-^j- 4 lj * -' j"-* *L*__L>. j_o R. Griffiths <Nj ^jj--. 

___> jl 'Lj iii i 4___>__it ___J __>Jl_>_) 4Jj_*ie> (j-a-l u-s ~- __Jl > U ti q j_t_.ll I 

(___JI (j__J___i_->Jt _j_o 4l nilm _j| <4_^l_ij_l_. 3_^jJ____i j^JjL J-Lu Le> jl j"r^i 

Jj__ (j-o ' * ^J ( l_"UI . „> ,«__.j iSj^nM _■_]_& j . 5_J_j"a oL____J (___> __>___-_ 
j_J jjjs 4_».lj . [#ljjj»yt J_-lj__] __>lj_ijil -_jJjLjj j_- 3_____.Li__4 c__u L^_ s _ ! 

Jjj_ jjj-jSjl j__ JL-J jl Jj ~r "l l llj 4.1 jL__j__. _M jLS . 1 _ l n _J 4_>J < IrMI jLa 

4_cL_JI JuLcj ij-J^I 4_cl_- ___> jjSL <\: 1 T ____L__]| __!_- 4_l» : j-SjUI ________ 

U;iV -___L_J| J_k.j i^l_/j_I J qjJu-_' 0 , ij V,V 4_Lcj__-u j^Su 1 '^ 1 

.«jijjS ______ ^ jjSJ 

d a 4_Lajt ___) C_j_l>- 4_i j m a ,j______i__ -_>L_j : jjSJ (jl ^jjLjJI jJJ-tJ _J 

4_t_a_Ls (___) j__j La 4-^Lj_i_i 4ao_. (jl L__ jLa^a 4_u_i_k (j__ <-i__oL__ JS j-jl-j 

oL-jSUI jL_i_| (jjSLj !_____. 1 ^t-a- i iij £tJj__)1j iLa ^ujaj 4J____J J-lc. iLo ((*-*^) 

. L_)j__j L_tj___C Ijljjj-I id_ujajJI CjI U-tU1j i-_J-_JI (jJ-J-Laj i4_uLj_L_JI 
La _____sj (^jJ-C. lj_j_lS J-J-ST 3jJ_i) ^jjLjJI '-LLa.) i3j_^__a 4_lj__L__j 2_jjL___el 

4j____JL -eJ_i__!l_> -Jj__Jja 4j___.L_- - . . :11 i ^jjLlll (jj Jj_oJ| L__SLajj3 .(_gjJ-J 

4_J_1S J___L__- JL_3 __ij__Uj__. ^jjljj (jf 4j1_4_JI (____ <"i j*ijj . 2_j-ii (O 5 Utitl (__JI 

-_j.a >. (j__ __jJjt__lL LJ - '■" i4_LoL__ ^jjjS" 4j_I jj_a ^jp . I.^K <iLj j oll <__i__.jj 

, cl m ( n 1 jjj (j_o -_jjLj_L_J| __i|j_>-Vl 
LiS" L_a Lc_.ij LJ^ , J__>JI I j_4 __JI 5 ,^ «Lc ^i>l>--II jjS-i VI u ; ■ M 

_ j 4J jLii--- __JL_> . ^Lj-j 11 (___) iCjJ>~\ _J__tj_jij _jjL_>_t t j>i__jJ t /} «. 1 "■ . 

j_iitj (^Ljj_jJ_ .SjUJUc. (Jj-3-l ^Jjjs! J--tjl Jrj (Jt (j-a (jj^j nij i< a g.U 4_____Jl 


(ojjijSjriijLuJs 


i_*_jj J^L-- (Jjjj J_.L__- ^ys jjj-ij-Jj £j_«j>j : I j___ 4j_ L>_ l£J-^~1 j--- ' 

JU _A J J J_J ( JjJ_- JjL>) ~-j_>cjj 'jj£Jj '" ^JhJ-Lj J-LiJ J<U l^rtlr^tl jlj->JI <_,_ 

jl ■ jL-_jI i_— U_J-\j_— jW - ?"^ ^L-.J-^JI j i j " 1 ^jj juJ-Lc S4_fcL»o1 [_yic 
j^s *__-_ JX-- <J1 --_! *J__jf ^ 31 jli f__-"M-) iiiij J-JLij [4__j__b 3 j-aL JjL». 
_JL__ __]} h " j^jJI 51 j_J1 jlU /11M ^Jil in "-!! _>_- J-liiJ t^^-J-ljj-jJl 

.«_.! jjJl ___!__" _jU__ __Jj Kj_-! J_-J- j_>-__ uj-~- L-Ij__! 

__1jJj_~ ^-1 J_a- " 1 ..L 4_jj_, __l_l__ J-J-iJ (j! _?J-*~*t _U_-Lj ~jl~" < » \ __jl- -JJ_ 
_--J . Cj J__ Jii (j--j _UJL-*_ Jju (4_d_J,l iij_i_i 3jj___ ___ £L_jl_ljJ J_l ri . 

>( jj_j 4 ■!,_ .tj Ln l*i a Lol_»j ~-j_u_tjj _J!im <L*4_J c>jj__JI ->J_b 

M_-*_»_t j|_ 

_4]___! <*___. <j aj__ij_ji ___u___vi _,t _____ ___ _5j.i__n _,t _>_ jj _ 

Ij_j_i_o 1 j-_ jJwl_j Ujj . _-_>__- 4_«JI U_ _jjJI ^<JL-_JI ciLJjt ^ jl«1 ___ j__j 

. q j ■ ,5jjLluJI L^_______ j _j VLq_— — V I i?J__ »"• 'U ~ f L) Ijj 4_l__ L_- i4_i__kJ_J 

LajL_i____.L _j I i LaLw - « ^j" - j j r, 4___jjJ__j 5jj-__J1 J__Jj __>*__' I L_lj_ 

jjj-u* 4jLi__>jj _j__il.1 JU__.V 5l__? _4_j[ <-_!>• j-- (j-~*j} '^-L____JU 1 ...1 j_ a 

_)__JLJ j Lj L—J_i___»l ^Ji 7* > j j *_j_^___i_i _J l_4J_— *_ I Jj— __3J 4j j 4_flJ_i-_Jlj . 1 "■ i ^ 

j*j__u L>s 1 _ mj -JLlaj :______ jLj j-i_ V I L^____tjj __-«_- L^J ^jjI j-_JI 

--j a_i I j _ jj .^_j_Ij£_1 j«jJL-_. ___ _>__i _____!_, 1 ^jjJJlj j___jL__J1 ( aij — 1 __> 

J >-*--<> _)-« J--Jl _-JI __ jj_ JJLojj (4;Jj___Jl (j-a t_JJI _-3j-a er- -iVL_b..' 

.4_3_UaIl lJu^sj 

_JjH.t __g_3j__J __lll 4jjj____1I 4_j__bLjJI I _ *"' j *' J (j__ 4_a_>.L 4-_~- j " > «J__ 

__j_f (j_P 6-- <_ T jLi__>L_ ) JI J_-_u L*_- L4--0 J^L__j jl t___?_ _r--lj 1 1 -I j ^j ls 
j|j_cl _j_*-a o_L < ___'_l ( __jL__.LjJ1 __J! 4_i ._ ;1 L .4j1*jJ1 --'I^j : U-H jL-j-I 
_XLc cjIj -Vl __l_j _jj__i .(^jjIjj jl _^L_____ (L__JL_- l_l____l j__J3j 

.(__-/! „"< -VI JS tjlaijj J-iL-^L exclusive -j_L___i__I L^-l 04-- j-a) iUL-T 
I jl Lg _)__s_j (9jj>-j^- jIj__i (___ :______ __sjj___ 4_M_J Cj*- 1 L_l_- _ I -j____j 

^additiyity a j 1 ^ ~Jl Joj-J- I j__ __<i ..m) -jJjLj jruji ■ ,,.1 jl__L__ jLS 

. J__ljil LjLi_a _— I—- II I J* 1"^ J— _•!_- jj_Jj 


tL jaj-lli) £__(_[ I |jju 


JSJ _jl (4j^^j)_>JI 3_UI 0^ ■"■ ^jjI^jJI ___» ' il ; .XV (e__j_uj__ (_p_j_-__1 

4jj}jjJl 4jj_s__JI 4JL-_ ___i L-Lrjj. « - _p_j__*l lj_<_ jJuJ . 1 'j * " VI 0*1 t-1 L^ia 

jl ((J-dLaJLl (j_- OjJ>^j">_— 't ^J-^i 'J—^ ^ **jii,-- <_-— _ . L^ii-aj (3^-— ' (jr - " 

yj* (j-l (j»jjjlj^jJ! 4JLui? jLii-y) ____ Jjj__ jf (Sj-aLJt (__JI 4_LjJ_j J__- -La jjSJ 
l-iI 1 n-*.1 4_fcjj___ ^ jt/-iLjj i.-i ("tjrtjj^. .(_LcLiij v_jjl-_j V 1 1 __— ^ jj 

(jiaij ^j-o (Jj-J-J L^jI -L_«j La <___< t <t r t i " 1 *C t 3 i j ( L__ £Jj_i Jt fl " 

2 U * l 5 j * U ' 1 1 ,-<U ^ VI 

lJ_j_oj __iVLoJj_»-Vl _-JI 4 1 1 1. UL 4 j » n,_*J1 _Lj___ _jf jlj J ir '"-j "jj ^ J-u- V 

Jaj__J I I JlA (j-_ j 1 ij i L_>jjjj_aj (j-LaJL t jt-jj I jjJ I J_T ,«____ __jj t 4___t 1 Lj L__u_ ' 

4_-.j_-_I,l (Jh-J L___»J I Jol ii f n| [Jjfj|jj_.] __lj_ij)_- _ J<i" mM 4 j ioLjj 4Jj1 t<ij 
1 j * ■-_.,._- jl i '1 ->■! (jSLu 4-j-__j_j_. 4jjL_»_- __^j3 <£JjL_1 |__J3 i_jJl_j>J __jJ1 
^jj-jso _--JI ^Jjlj-ltl < : LL") (__1_ ^3 ^ __-_>*_/ 1 ' .i i^ij i~ij fijj-_- 3— -"t ' /1 '■■ —llj 

4jj5j)_J1 L_-jj_-y__j ikjj jJLI ^jjLLtl t -_Uj JL__» .additivity 4_j___.__.JI J_>j___ 

_j_a -_La_*> 3jJj__j 4_L__sj_aj3 L-L3J cOJLse.- 4_l3 Lt_-~ 1 j i4 *i 1 im a 4_jL_ (__Jj 

, 4jjl— ___L jJI jJ__J 1 4^— — d 

l__j3__j (Consistenl history t 3--H,1 jtJjLJI jj'^" ^_i ^.lc. ^jLsJI 3j_cL__J 

(jj£_j __jJI J-*. I JlTJ t j-4l (j^- > mi *r 1 (4__u-t~jJJ 3j-i| j"'^ I LcbjL-JJ -^Lj-o ~- j Ui '1 
JiwtjG (jjL-Lo ,j_o (jjjJj^ Jjj~J :(__JL_J_i (jj*C j f 11 . 4j ».<_-^- jj£ L^jil l-J VI VI 

_L_a 4__iil___JI jl Jj_*_ (3-1 ^Ja (j_. ^\ U"jVI ' <-~* 2_____L__j t 4_jjiL___i r^-J-jjjj 

4_j_j_j___ (j_- fVli_jfi (4 rtUta J_^ (jj^-^ (j' tj^y) ^J j « (j^LLa __J| " ^ 

jt-Jjljj LujJ (jj^L 4__ljjjUJI al_4J [^lj— _Ljjj_3 i ' 1 -r " ni 4 (__i o-j, riia 
j_" 4_JL<_j-vl LjtSH 1 ^ (jp* t '<*'< 1J p^t-jj Vj) i4__uL__J1 (j^L-a jju»_t oJUJlC 4__1__*_<5 

additive 4 j -___>■ oVL-____>.VI (jl ol_i_VL ^.,>i m .^_jIj__JI _j__> (j__ 

. J--t_G t_JjL_ 

Jjj- (jjjjjjjJI jLni_a JU J_>J LjJjLa- 1_l 4_j___fj 4__. I j_j J---I ^Ll-jj"-'' -^i i^-l 

a j j 1 1 -JIjJI (jj__j L_jl1c. __jJ1 -J__3_1J1 jLjJLkl (j5Loj .4^L-!_JL 4_oLL_jjI 

^tjj j^ja -_j_-j o*q ejL-w J_J ( (jj|^L_t_ ,j_a 4_j_L- jJuJ_j_>__i 4j_L__xi j_- 4____11 

o!j_JL_ Jia) 4 j_kl! ^L__- SjL- jw» J^L-a photographic emulsion ^lji^^iJi _Jt-m..U (*j 
.[(jL-^^jil] i'l,-,„>LJI 3 f -UjJ-T UsL-. 5_L, ___ (Cty^ r> *---JI 


_JJJ___S ^jyC 4__bt j__TI ^JjljjJI pljjL (j"--i ^J— — ' L- -J__- . J-i-.ljuJl (JjjLljLI. 4_a__L_*_-0 

Ijut J-_j__ _i;j__--.Vl £l_.--J1 tiLlj (_-J- 1 Jjj-j». j—a _jJJj. ..11 (jL^ l_.| L_a JjJl-js-j 

L__>JJ_-__-J Ci'~^-ll ri J n ->J I ^al tl" _tiV1 l r-| ii J .4 U 7l ill alut ' '-* . __J---_L1 ^y-Aj-J I 

J->-JJ V Lx«.>. _i»J (j-fl . t-^u_I>__ Jj t"m iij 4j^. .4 r nrt') _j__. 4-i, * .a j JI <- 'jnjjJ- 
llU-ljj J-_9 jj-j^___J1 _jt (jji— . _j_- iJI (jL- f"— ' *C ' " a "-^ - ^'3-' L_-Vl_-tj-_>.l 

^j_4 ^.CjJl ^-L- n^-bu _>__» i \ n,-*. ( _ J Jt___u J-i-f (j-J—"- *y jLj__>_-L_- t Ij i & \j\ , n n 

Ll-b L. Lij____ ^jL) _ >ji'_-_*_!,lj -"_-_•____-- VI (jjJI jh-Jj 1 j_-j - j li " 1 1 L__.I-.L__. 

• (_>_-__.-_ jji _\J_>L_- 

5_jjtj__JI jj-_ ±J _jL> (__>- JJ I _j'lV i S_L____. J/U, L) 3j_jJ_>.J 4-_-j|j 4_a- j "\ -»J_-_ _jt 

(jt (__.___. Ll_L___I U Ijl J_jVI ___]__. . L^J ij^u^ V j_i-V1 (j____J1j _j___«--s L$J jj-L 

_g1 (j-Jj - (^-j-*-* L^J __-JI J~_____ j^y..) VI o"-.| L^J _.j-3_j _jl ^i Ul , ,1*1 j^-.JI ^jjljlJI 

• _;V! ->lj_j (— -Jj-u La I j_-_ ^^-iaja 


^l^Jt^U $__W 

jti-4J L_£jI __A <~-j ii_j--- I _j ~^j-_- _,_J1 4-jj j i n iil H 4 jjjll j_j<_3 4--3— ui t<-__.| 

L^jj • JjJ^ _>" ^--^jt _ji __-JjL-_ Li-T . L^j L__.L>. I j "jt- ' <. L-j_jj_j ^.olj-i-JI *Ljjj_- 

-__, __JI 4_____J1__-- 4_jj_ju_) -ljj-___j ^J-ts JL____iVL LJ ^.la i nJ (_j--JI ^ *t "Jl I JjJ-_»-j 
La ^(j-Jli t|j_-_ JS 3>^J '-^.-^ --JL--K ^-IjLir " .„L «L___ 6.1 tc-TJI ^jU" i-'i La 
(<J*j Ln_?j3 - 4 j « j j t-i j 4____j__U tfjj i r~i j 4 _Jr J ' ~ - -j dlii «"p _j] ^jtn" i n i 
LL-_-_l--JI ^Lt_-_. (j_o LJj i LuLloj _^ o "i K a I rtt-iitt JVj, "i in^lj J _l«."i tl ti1t~"n 
.f((jj) .... Ijlw i((jjf» mj» in 1 -.» : Jjj-- jf ^jt-."nij l."_j~- 
3*^ ^-jljJ 4j-.Lc Jo miJ 4_j__j|jj_T -_j3jlaj_<i i a-ojj i_-_-_j_-il LL-____oJt ^LLiu 

(j__j_u L.-I l~j .(consistent family 4"m"a 4__iL__.) a-^Jt .-.ij^jj-c, -L-j^h-j 

iLaLu 4_rt__L_lj «jl» Kij» i»".- 1 » 4 jiiUiLI CjLlI .itl (jj_-i -L-J--C .^jjIj"i tl «,*_-- 1 

(jt AjLSLsL _j])i i«-U_-_«JJI -dL) L i ir. -_JL_-__ Lj_^.j-« _jjj V t jjSL V» ■. LjJj_--L__ 
LdJj j__»jj J^L-m jIjl>. (_,__ 5L_- J!iLi- jL_- j___Iii n(_Jll. jt (JjjjJ-JI Ijl_* ^llmj 

jL*j| 1 .*U" . .1 Lo Ijl (j*^~ ■"' ■ ' i" L-tJ-JLS J l" ' '. J-L--_/t J-Sj-JaJI - <( S__L_jL_J t J-A-U 
Jj_4J _£jJ1 K(jjl i... Ijj)> ^S---L__>JI J-> J -JjJl J--SJ t(_j*il-li 1,1 j»jji! Jj } f> « L---JJ___ 

. **J_--~. JVj"iihVI oj-Cj 4jjJ j-oj (jJ-7i j 0 1 T 4jj1jJI j_-t_>-j j\_Cjjil 


jjSu £-j_)1j_~j_ 4 ii . n "W LlJjLc. J--l-> '- L$J «LojL_-i-j jt j£-"J Lt - ^ I__jj__J1 Ld- 
____U-, , IjuJl-»-. 4 j « __>j > - jj--"j .3 j j.jLjjJI JJ--JI 4 m « ' J-J-- --'-'I 

• lL_jj i^i U JL4J__j-._1 j_j_4_Lo d j<^j i n^iSJI ,__)_* L__j_>.'^I 4j_l_-l_ jjd j J »"' ' ii i jl ^j^" ■ 
-_J_1__- J_9 a J-="J ->J--- j! (j_>j_u b CJJL- _JjJu> JLi_Tl--I jjS iL-_J__---!I i jni-w 
jj-~J jl Jl <■ ** --■ I j__ La : j£.L__j LaJ-~c jlj--> _)*-"' Ur^ J3^i ll)-* -" ^ J — 11 '(J-^^J 

IjLtti Jla yi'..,. Ljj) - L_JL - L^j_i«Ljs *tlj_l_i L_^jLjL_3? ___JI -LoLaJI oLi__!l 
J__,L_~ -Jl. 1 j -aL; l_3j_ju ip (b/a) Sj3___JI _J_. > -~<j __;_JI lU_^ ^iU JI. <t _-_-VI 
(&_'n ._--__ t|j_i__ 4jijL_JI 5___JI _jj£j) L_a bj a -i_-j_j_- JLw=-l ._rJL^l--1 2 <. < <"<\ 
.(L___>.-. *i j_J (j_- jkiTl l_3j____j &l im -v 4_a_L2_l 3L"_iJ1) a JLo__i->-l ____ Laj______, 

LjjL-l- p (b/a) lLjj___,I JL__-_1 j_T 1-1 b ^jJ"/." a ji ^oiljiJl 4_J _._->.-_ Jjj____ 

j_cL_j cjyLa "--_'_' I JL-oJ :j1j-j_-L J_>1 (_---- '(_,-"' "'' j!>^-V ^jL_>JJ , jl--IjJJ 

. L-Cj-s JVjul_V_i J-u-JI J*_- _jj__j (ai ijjsj) lJ_ , J___'_I3 J___JI ____ 
lLij i3j-i_i-J_a 4j rtt-iia d_jij*_f j_l j)_b bj) a jl " i i hi " 1 "l-i il.l jj_3_SLjJ I jl 

_$__-. j-i__ JLu l_i j_* L_ .a ^j 1i~i i i~i b Li__j(j b ." mi a j_ Jj_sJI J_L*j _jj 
L_aj}_t_ _>_l_j_a djji__ __JI ~jL__.yt-i _Ju*__«_i j_1 Ljf jJ ______ rilniU j______J 

l-9jjj-u i_"j_-1 J fj__> < iKi",*/iiQ i fl1 --. oL^Jjj_S ( h ~t\£ j-j-^j 1 j] • l_-^>-'_ t lj° ' 
J 4_j_Sjj_-u_oI eL__u___) ijLtJ-/ J-fl i ti nil_Lll _j I _)__ oj, i - L I 4_i_____JI jT (_t_ij 

t ^ T 4_i^j— <a 4-q_l_ j_ i j-j— _ j _pj-— - 1 *_i_____f L_____L- sl—L^ jj_x_ ^l____— — ___L__Jl 

i_i___L_ (__j_j) i(jjjjj__J1 jjju <_-iA jt___ij_ __-ll _£l) photon's spin * jjjj-UI 
.oLj_j__LI (_jj^_*JL1 ^JL-Jl j j ^*' 

_j 1 W\ jl J_jj___-j .4 j rt^ -»J tbjl j" V| c, ni j| (*) 4 j "Ui 1,| C-L- i _iji,l 

lL=jjj_i_/ (j-i->i- jl_i_>.ii -j^I <i.(_-l L_J _--Jl) «1 ? i.rdl j^jjl j-J^ (jj-- 7 - l_____ 

L^_.l___j '(j-jj "iJ^l-j? jU i .ijj L4J JLa __111 Lili" itjUill L-jU&jJlj jl .((-ijnjjj- 

j_U-H _Tjl__i. Jj-Tj i_i>Li-^l ^^j-^L-O J_vf Jj_^ ,SU__ __j__rl___J 1 __j__ La ___ 3_L_i__ll _jU__sljII (*) 

__- ___> L -a.XJni^i > _l jJ.1 jn-jL L__ji cod v_ntionalism 4__^)_«II 5 . i_1_J,1 'LjjJ-j^ ."_s___11 j 

l_3jL* __d 1j_a! 5 1 ;T \n _______ Ljj_1 I b___s___JI (3j__> a] __Ja^1 ^L-LsJlj) _jL__JJJ_i_1 ^C^J .-1_>_1 _j L '1 \ 1 

__a ljjIj*- 1 ! flL>_^1 _^_ Ijw-t ji-J-; .3>U__Ji "_i__. -J ,-_!.. _t (_i ^y-» .(L* j____,l) L_____ij -LJ.J 4_iL- 

^jijji 2 * ...w ijs, " j ^. yu.^ yi. a_ui-,_i "___i -j___i ^...a ._ t a__uii jL>__iu JjL_ji ^___l«ji _________ 

'jjj_i_ls jLicjujjj (4J--3J L____ji_j . -j j L__ 1_}_i ^jj-i-A >e^-" ijj—- ',-_" j— -Jl — a_ 1 "Ij' 1 ' __jl j i>»LjjJ I 

jis .(^si^Ji __jj.i _c! i( a*Ji "u_-_i_s ___a _l,-_ji j_^^i _.l>j^i _ r j_j___i ______ _ji _ji ___l___ 3 vl, i 

h _ r j .11 T _d_J JJ i 511 ajj 1 j_ja J_-L_L__JI __* ^jJ I « 1 '-J j_l l iL>_V_j 4_u___>j1 ^-il_JI _i>it . __fl (jj) *'"-Li 

■ Jjj i m - I I (jj--" i.!" 3 f— _J1 i__-_l__l i^J-i-JI (_j-4J Irsi-Jl ^ fl . il^ jjjl A-ojLS/L i___J___J___[l J_I__jl . j__L - 

. [_.U>__U.I] t T i - r ' fl _»__ , Y - • • .....jj.SJI .-_3 >> ll ^JLt a i, , ,! ,., 


pT> |j<H il.;...la 


^ j * * 1 1 (j_M _i_Ljt l_i_L_>j . L__Lsj -____L___La ■*''"■ 1 *-• (jj-^J i4 *-*i>^J Jjh 1 — -t-^ 

i_"_L__t,1 LjL____S £_a J^LljJI ^yil (jLaj_u (jj^J l-_Ij^J_>.j_u ( ~ r g ■%■ I j ^-J-l 4 j 1 "j\>-t 
.j ______«. L ^j" j ■ " L_)j" i^iitl jjj_>Jl - jU ,,j| _jl__. JL3 L_kj 

^UI 

lJj " mi t ) _j-u_>JI 3_tj__ ^j l~i i n") _f j___l_»JL i _jti *t i Sjj-C (jt -J l__j_jj\j Ll-_ 

ij^^l Jjij (___i .-____L__jJ1 J_^L__lJL LjL_4 Jlj_J-f ,<U-lj_-JI r«JL__ (j-J -Lj__ut 

___S . 5 Ah-_1 1 £tjj1 j_J1 Cji-jLc (3-« JljJuJL 4__j-_-- 4-l__iIj_i -_ajii__- l___*_j (j-C«J 
4___j_mj _i_L__*_j (j| ^t-.". , i iJL___,l Jj j ' " (_j--C . L__jL__u -____>jj__J, I 4 *j y "■ II 
jjSLj-u LjL_i->-1 _-J-~- l_.L>~ir tj . 4_Li- a 4_____J (— 2 4.*.i*-tj-_- ^j^i *_?ju (j j_^jj)_ijJ 1 
jl ,*■'" -L. jj| __X j a 1. ^jfe__jj i jjj 1 j 13 jl) Ll ____J1 (j_« _>_____"__- jL_3-__J LlljJ 

. _j ■ *j j-^t j-*-^ _j ~~ ' " c— l_-^4_*-lj_ij (j£Lu *_•' 

_-J1 Ua_Jj 1 j__b j__itj Jj ^jjjjjl __iL__>JI - jL^j J_-9 4->1j_, _____ JJJ _j_- 

_-J-__j .,<__.lj-_J1 __Lu_£_w 5j_«__i j_>-t xomp]ementarity ^LrJI :|jutf 

(jgl j tjj__>_- _ru l_ r iij ^»1 j V( miL __j______J,l -__ij-_i1 __J1 j[ _jL_i .-Jal jJl _>_>jl 

L__ej -_jL_- t _jj^jj jjj I Jj__>. _jj*C lIj-lii SjjJj '"' J ' " tj| iL-LIIl JL-La . jj\~t ii1"i V 0 
1 H ■ i * t4_>.j__ 4j_-_^_- jj _jjjjj_i_Jt j __jJL_t _u (j I tJJJ -L)j-_-_J I ^ j L-i ( Ju J__c 1 * < '^* 
jE___sjy .i<j 1 11 -r "s fj ■" ^** _jt _____ Lj_x_*_j j(j__- __t___.ijj 4___. l______JI _jl JL-jO 

i4_j_j-jL>JI _j_4_».Vl 1 nlf _4i__.j__i_ "_" i»j__> J__"i o."tl -u_i_L__ _jf ,<___ilj_-J1 _ji___4 
jj ^ __JJ_> jj ____>- if__jljj_)J1 [<JL_- ^y-i 4__4___a_L4j9 sUjo-al j_»Vl 4__j_j_>. ______! l^ K 1 

5jjjjL<i 4_a__uj (___. L*-J_3 iI_jjJl>- tj-Lja i~i 1 njt i-dJj _____ SjM--. *_jJ-J .4____-^La 

.(jjjji-l/i jrL|j__J| ^JjJL. _>__ L^3l li __J- t_'jj-* fV- ._j___I*_J 

L__l_i i L 1 I -»~ 1 - ^hya 4 JrtU l-i __j|jLL-1 Jj_WJJ Jj^H ___3 JUj_>- L_JL___ (J II jl 

oL-cjjJL (jl-Tu Lu ___- l_Uj (_____ -_li_-)t J-tilL Ljjtj j__j .4_____J ^_l___>J| (j__ 

L-ij-- -v ___JI JL_UI j-Jlj-C- 4jJJ -1 J__>j ljLJ___>t- -Il-L-Tj .4jJ_L___J1j 4j_,L>.Vl 

L_._)L__o 4-__j___>. jj__j l_u_ ju_L_»JI . LL____Jl 31 U-j ~i r. JLi-jil _____ -___L_L_J,I 

S.j 1 . <>. -Jjt ."- I ol j (jj-L" La 3__L___. _-_JI 1 -lj_j______J1 3__jJ1 (j_a ^jjJl lj__> jjt 

fl_u1j_Ljl S-J -^UJ 4_-r jl. LS-tUI r-JL-Jt _>£. L_)_L__-_JJ Ll__-L_--! _jVl _LJ____I 

,_jpuIj__L! 3j\_ujJ1 


4_ul tj" i J L^l-J i4 i »ei\ ^-j i m-»JI _>_. _j__>=_-J 42\ t> 1 1 _jj-_11 i__'_'T _j-=-j (j| 
, 4 jj__. I .1 oLsjLLs jl i>« ™ ^_J^ _jjj___j (j--.cJ J~eJ -Ijj L«Jj ' LJ-lL-i 

H_j 2 ■-- j"'"il V" ■ ,.j | ( _ ) _>^__Ji _)_£) lj| <__|__ t_OCJ (_£ jjl Lo i JLU1 Jjj ... __!_. 
jj jj J, JC. S<_J — -/ h i n \ \ _L_ -_J '^H>-T ' a (_r~ I 1 *JJ J (j" * a j— — ia J-».i;> 

iJ__>JI _)-__»_ .4i_-j j j - LaL_ (jjJ-iLI j-- _-_=-_! 1 "^I jl J UjjJ jj-O 

*Ljjj*3 ___" <__.j_-_j (jf I j_it (j^-«j V i_£jL_AJ,l _ j_L>JI 1 j__ J__a _J -r j li-jli j-Ljj 

jl (j^LaJ V 4_i_) (j-_Li_ ____J jj-L ( j^* 1 ' " J^ _r- V ^*J t" ' "J I (j^j ir^Jjlj--ll 

4- *- <> j_k , r<a_i_lj— Jl ___u_C_L_a ___3 (____-! J _^"3Li- jf ^jL-Lo _"l _Jl_i_- jj£L 

J5C <__> 4_L-L_- oLajLm jf 4Jjji_ 3j_j__J j__l*j (jLi. _)LL__ __J| "L__i_JL 4l__j__ 

. 4_Lvj! (j_a L>-j 

__J| j__-ij 4_j_-« <__.Ls>L-. _JLl_ (j_CJ oj_>J,l ^JLJI ___3 Jlj-*- 1 L_T jJ <__-__. 

jlj («_ulj__JI ^JLc < o jLi ^_jj|j__JI 4_±J Ll! je__-__jj .£_s|jJL (jjjl ^Ls^L-- 
d>j__ . Lj_T_t, c_5e____ \ jj LaJ—a LJ 4_c__lj oL*_jj____»J i4_J__ J J"rn_j 4 
4j,l nr 4jj___ < *ii.-m 1_^J__ (__jl_j_Li) 1 _ a, inrl mj (__i 4__J1 LjjJlS 4 i un 4__JI 
f. _Li . 4j_j_a _j t j jj__ __— _ d j m ,a j * 1 J_>- 4__j___jJ 1 5j_i__J I ___-j (_ya l_j 1____s__j4j 
(j-lj il_____L__I (_-Jl (jjjjj ">lj)J _j_L_aj J-aJ^) : Jj-3j jf (__jL) J .-JJ j-LjJ _JJ3 (__!_ 

5- LsLJI J^L_>- j»ja (jjl i^j3_uljj_JI -___j (j jjj j j_3 1 [<__Jjl (jj| ijL___j| _jjL_- 
5_L___II _j| j _-ljU-.ll J_C Jji*l rnl 1 jjJJj td__.j__a (j___f j| ^jti"n,il jj| i4_jj_i!l 

.(i"Lj_*_JJ *LJ_u_a_J «U-IjJ J^-l (j-a 
(_______- |*j3jJ (__J— ■ (_,'.' ^ i4__Jj'_?! 4 " t j j U (j-a t<s-c.jJl (__i__ tj j i ii ii "itl I j__ 

jjtj »«(jjj» 4— -15> L^-j-_ (j ti n 3j_~ J_ (___" 4_UL_i 3jj_l_j j*_'t 4 jlc. ^__L»xJ I (j-Ljj 
iLjJ_J 44>.j ,j_a ___uJl>- 4-1 L*_T ti;Ljj_JI r«-J_J (_gjj-j-i__j r^J^ J-* — i_. ' 

JS^ >(_yjLj i^LjJI jI _JjU,I j-Jj 4 i niilL I jua. (jj-^jj LjUj ^j\-^> 4_! j-Ls- 

Lr^i <jjH_J C i\ loj _— it») __j__jJI _>_j___1 jJjj ,__jJI CjIjI i tll _yi gjl j r 
j_a (jj_-^_lll (jy-t-J :_L_l_uLi— I _JjL_s (_1j C J-_-ijja <_jl i ii -fcj 4_oj5__.J_a <^((L__i_l_JI 

__L^1jJlL__'_'I Jujj — It 4__1J^ "ntl 1 ~ -_*VI . il ... _-j 1L__J__L)J_C. ■ t-.jj 

L_Ljit11 jLJJ_-t_11 jj^_ l4j_3j__ J_J__ 4__L)jJ_J LlJjJ (_JJj (__!_ frt_JJ ,4_L____li1 


|dluI^SJI ■■■io 


4j)j __JJ <j/\ jl_s _LLSJI ^rtUlll jL____VI .i-AL-l 4li jl Lulr. jLS _s_JI 

JiLs j| t „j__.'l L_C1 i4___-LULj ,___Lj_i_i_l _>-J--. jj* Ijl*. 4jJj_- -jjjljSJI -JLtJ 
I JJU J&\ jlS jJlj -_«J__ _f jjl _S_U____il jj i nh"A\ -_<J JLJI jS_) (<J l_-_s 

. jjL__> *_* Lj __j_jj_>JI j__ 
jjJl-»- f_L__« -__tL___L> 4jj^j11 4 j ^.L-SM _$-L-U 4_*_U_ jVl J__S_i ___j___. 
JS !____-_ jj-»_^ u-^-Jj i(«JL_II _LoLj (_-_-_- Lj_--L__j t 4 j i a 2 . _ , t- 

(__JJ I j-S (jl^ ia __J J ti" M L I i^-> a J o i ^ "n j I (__?CJ 4-JJ Lj_i__ 4_j0 jJ__ii _____) J 

J_-_>L1« IiJLlII I ji__ J_L- (ji £____jI ijj -JuSt-Jlj ^L___jVI 4_iS_<j_- 4.jj^i i- 

j_al ____•. *>LU Jjv>.JJ n\n t-J>Li _£l _>j_>.J (_-__- J-ajJlj Vj f Lj_j__JI J}L-C.l ___> 
jl—S Lo _>>■*-■-■ (__J__. 4 ^3____jjJ,L 4_L___ _j j j_j— c. jS_> j-J jj iL_~Lj _-3.il j -— »~i 

. 4j_jj__j 5j___J I , * o " i - ^ 

j! . Li--_- jSL-j jt l_JM_1I ^jl--, JUJlj>JI U_4I I j-a J^ nj 

_» J__> 1 M I J 4_-L_ -l_JL 1 4— L-k J-l! _— — _JL £j-3— __X I jJ- La 1 Jl__>- l__jj_j 4j^ i La J-____! I 
(jjoiU jL-i ^Jjc-i jl jj-S j-a 4_t__jj__ijj-a oL-_l_____*-CJ J_— L) jl LJ £-f-i- SJlcLSJI 

jjUill jl Vjl : L_n L__jf>ju t_----j jpjSL_ ^u_f jj . L-L__ j_- 4x._u VJ j_fc L 

jl jS-aJ V Ijl_- ^L_l____'I (j)__»_ja jl L_i_)l_j} • j it_fl (julj|_i) j-a _j_______s 4J 

. 4_9 jL____-U _;jjjj_i__JI jj_wjJ| jc t 4jL-JI ___Jjj >oVL»j->.! _>>-j (j-c- (J__-__i_j 
jVl , l i . . _. ) -iij___ _-Jj3^l _?jLXI jja 4_j__ (--ij-ll i JjJ->JI _>_.____ _*l IjLds (_-lc.j 

>r JL-JJ ____.j_»Jl jjj___Jlj -Jj_L__J,l (j-_>Jl j-- !>-S jj-l>- jSLi_j 
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S_l__J J_i I \ i ,\ ,nT> jj *LJL_I t 
[jjj— s . LlJ l_____j| La^ i^JLjlU tU^^jJI ^j^JI __Li__>' 

£y— I &j_b I Jlj_ •_ T JjJ.1 _j_J_»_lj ■ - *j •*tl <J— -kJI 

olj «bl^-l <__ ___ ^pJI t4 «nUII <L>____ _l jrul j_]1 _l4 

jl (Jj— -1 — j| _,JI [j— **LjJ— ° (— ' (j-*9 i«Lpjljf> iLl__L>. 

<_3j__ LlLjLiLd (jLfl t\ i^-uy-j-tJ ^^^'11 _;___"_! -Ij-^ajj 

0 nU]II U-JI (jt I cj , ( -_l J _JI _L>_L_a ^Ljj 

_J jjj — 3j_i_ _}jL__l J__-_JI 4jL$j (__9 "—jlc (jjsj i^-iUI 

"oL_J j____y _>J aj_*_j L» jl • L " i L* . I_jj 
j_?l Lo t. S__.J Jj .— JjIimH (j-->JI — -1 oiKI 

jj__»Jlj <___| (j— — - __ Lo 4__Ju _jj_ej tSjl i") < nlj I 1 1 j mi* 

. MjI- jJj ' I 'II-"»; jjl (j^Aj _,_«j t_jj_ji_i 

$-1$ $___! tylC (gil_4l 

4jjJ_-j ^jL- (_!_. J___3 Jj-~j (jf Ljjj-SS Lla_L_a 
4-jjLj (St ji (jl j— i^-LI (j-4 _)j)Sj __j i ii *q i^__lj_J1 

■j\ JjLscj Jljj- _;__! i^jjjJI li_>L<. SjL_.L__-a (j_. 

• ^— !L_II _JjJ (jl j n i il l (jjej _J _, i i ii~i J L_ w*? f<4}_- 


j ;~ -j I j_S _L_ ^d-l-l-iJI 

_r_*L_ L__IS__I<> L,y__i 
„ „i_j| ^j. _j__J 1__.L__ 

__t^ll 


|t_j| g_JI *■« ... 16 


_)J JJJJ (_jL_»J-jj_>JI ^_JL*J -JjL-La lj->- 1 j J j ^ (_gj , n J 1 1 jqJLxJ1 I j__ (_)L__ 

4__>.j_J j__-Vl 4 ~ j £ ____j_i___JI 4_j_-L_La J_i ij, i 1.-1II 4__JL oljjJI LJ 

j»l ni-vVl jl J " -■ - I ___ j_i_Lj (jl 1 ij 1- _,i lij I j-^J . L^-JJJ ^jU"i mj V l_Jj) 

i [4_uj____jj_5lJLl] d^LuiJI |*1 ih-vV| _;! (L_j_Ij_- Jjl__La __s ____ ____!! 4_>_jJI 

n____/ J£ tOl_j__t__L_>JI (jja 3j j i jljLc! (j_« 4__Jj_a 4_jjLj_j_9 _jLj)jj___-_ J-_j 

l_jIjj -^JLjJI I j__ (__JI _— <i " -j 4___j__ ___ jjJLJ 4__J ji Ojjij _)Lj_*_ I ^jU" i nj 
( jL____-L i L_*ljj L-j ____<i-_JI _J1 -LjjJLI (jjjJ-JI JSj __j_Tj jL-__9-1j jL*-_j1j 
.oj-Luh " jCj.-MCll *l_j_i_JI _~L__ 

_H_»JI _J] 2,1 , nllL __JjJ _ IjJ , I JL>- J_J_LJJ ljlM__> j*j_ tl 4 (jf _j! -__-">_. Llcj 

j_i__fl 4_L_S I-V$]j tjC—jl j_ Jl *.Lj_i_ jj_»-_- (j_a _)}__ _1 <_——". L-_j-_Ij _jj_J ii— !j— JuII 

£_«___ _,__ -jL-t <uJl __i_L_jJL 4_j_Lj_L_JI _ *_ k 1 1 1 (j| , Li_jL- __J1 4j_l_-JL _Lij_ojj 

4jj_>'-I (jja 4____ 3jL__l ___ ___* i 4_3jj_i__<i 4jjL___J.I l_$_1j__b CjL g j ,ii -v (jja 

_]L_) ,}__- 4_jL_ 3jjjL_ 'L-Lc L)____k jjjaail IjLA _y! Ljj__c1 IjJ . _jLjj__vJ_1j 

l-L^J iSjjjjLdil 4_j__,l _j| n j iii -yJl _"j__j jl_j____-J1 (___! j_vG _J j__lj_JI _:__-!-« 

__!} 1 _— - _£j-*J" ,-IjLjJI j»J__ __Lc 4______jj j_l in-vl _ys 1____o- J_aL_ l_j__u Lg-l_- 

_-__! ^L^jIjjLj j.j-LtJ (jjJ (jja * __5_jj SjjjLdJI _)j)_— (__-JI —jljjJI _l L_jL_- 4__i__> 
-■1 j_af 41 ,n jl j j » , - ^jOjjjL- ;4_a-_>JI ^L___>.Vl i_fl_T ___S_ (_jJI J_L_Vl 
L4CJJ (3^j) — jIj jJI Jj____j (jl L__jT c.jJ.1 ^-jJf3- , _j . j-g i ^ i g Lh 3 e ^--> Jj^ ■ >- L - J r l 

_jLjpjj__Jl l-_-jjj_j ojl__.J (jl .-111 (jji ^ji-T 4_j3j}^J} _L"J-I (jj* ^J--' __r-i Lr^iS 
_jLi_lLI L^1j_j-_j 5 . j , U 1 Jjjuu jjj ^JJ-JI 4j___ _"l Jj — ~" (___J i-il 'ijj "<IVIj 

JjIjlJI 0 J-_ J< ._j-_jJl j>_ (j-L-i (— - 3jjjj JSL - _J_- 4__jLa -ljjj (jl Lj_-j! I j i^ <tj 
4-p._il JljjJI U____ jl (ji-jw (j_JI Jl___Vl 3 j_j (JLc -(jSUII ^JLc eJI _-*lij 

L_Lajin->JI (j__ 4Ja_-a 4j-_ Pi i I, 

J5j <^o__1 jSJI _lJL_j-o ___ 1 ^ -jj-j- 1____T (j-SLw ^L___>-Vl i L___J_ 

___i| 4_t_NjII JljjjJI (j_o 4-__j_o 4_c__A_>e_- jJaLu j-«Vl 4-_u_a_j- ___ ^ m -> 

L_jjl__jjj L^ i l-j _jl J_»j "-j JSL V _; jJI _;j 111 Jl l-jj_j,L>JI ^jU" ,»j 

-.11 __ o* 1 ^' H^j^ "■i^k' ' lt— - Jjj--~I LJLs- jj-L—JI »___ _>SU- (,*) 

_lliijjtn'll oli AJi—I^JI tj-Jj—j^—Jl SjLo _j_ Jj-__-Jlj _^Laj_l jjjj—JI tL>j_^ _)J" 1 3___ Li_ 

joJLc cLj3___I _ jI _1j S"i .11 a iLiL jIJ_ w ■»■! ._ :_-lj .jj—JI l _ j l ? :<* __"_l_»_i ,___ Sjj-I^J 1 , 
,[jUi.j_Ll] T ■ • A ."jjkUJI , jL-jJI jIj ijh u_j! 


_S j~i»nll _j__JI i__lni"S| 5_lcj 


Jj , n -^JI _,__ ^j_g__JJ 1_l_k i_-_ — j~i irtj _jl Vj£y^a -^i t-w i ii j I j gj , L0L44 
Jlj--' J~*) J— —J L_- J-^i i-i__~L_iJ1 cTm tsi\J>- jJ_L-~_ »j 1-*" , ,.j j_j <jj 
J1j_ V i_U_ -_~jj . (~_cjL_> j j " t" _rL"j_ ____ i_,j____-_) ___!1 3jj3jL_Jl 
£_-»>-- Jljj _ . La ^--..jjJ _,__^>_J"1 _i__jj| ^ _>_ 1 JL__jlj _J>Ul 

[lj_j_^l *lj_->J ;>__ ,__I>UI 5 j ,„;TL ( d__L__JI L_j____j Jjj__JI 
_jl V| * I * . *■ j j «* ^ej 5 j*"'ljj j rtTl _jLj___JJ 5 i~\ l j__( " . . : u t 1 j . L___>Ljj 

j_s* L&j-J-J^O- . 4 j^S j i ,,>L_C L_j__lJ_) (jt (j-*-CJ <__— I (OL-j-JI £i_L_b _>-_«J 
-_L_._-_"I _-L_j_JLI I __ljjJI < n,^ ^l _jLu__II __« _^*J _Ju_ (jrU 

-JjLSJI __JjVl __l i ^lt 1 4___Lj_ ! __J| -JLL^JI oj^j .^L___>-SL!j S_UJJ 
_jL_a__ _-_j_i t_j__j__j">L_i ^____j _jt Jjl ■>_ jjj _>__<ij _r--'j 4____>L_U 
4jj-^_--_-- L_4_1 _Tj__-.>U JL__jj3 .collective 3 _ « j ___-_ 4__JLj__j__ 
<___l — _J1 (jjj " r jl JjJlLJI -_±_>Ij_- _)j-S- I J_ £jj - [=L_ijj__i_jj_L__.] 
.2j<j,„>L_J1 ,Lj_(_JI (___ _jj_--J (__J1 _Ji_ _J_: J___ t 3_._ ^ cjIj 
r_ j.,.,11 5jji_l_~cjJI 2b> _\l,ll __>b L_J1 <-^_j-*- ____« -JJj jl j-^ _-_-j 

J-Jj_> _j_jJ— l_L-L-l Jljj V . -___jJLI __L_ljL_-j -__ 4__J_Lj jl L_ i<l 

JL__. __4 Lj_" (.L_>U 4 ui* Tl __>l"i <w!I (____ ">_L_j J_j-B <__t___ (jl I ' jlr, 

L__^__jjj I a _ 5> j ______ __J_ J_— _j _-_J (j-CJj ijj-jjJ^JLl J-u-. jT _J>jj 

.j_j-T L_ j l " u _J>LL1 p W"n _jl i ^ (-•_ i^JLil 3 — jj « — - f 1 

(^_t| ^___>j VI (JL-JI jl____.i j j i I--T1 _J>UI (j_J_ ^jJ\ .-iC-SUI ^j 

JljJ _cj_*_se_- <_jL) ..i >ll __jj___j !ja iSj-j-i.- 1 ! L_!j_i_-j e_L___4 ____ 
^.lc cLjtnil 1 __Jj;V1 _t -Ldl (j_a J___-t_ -_-i_i 4J £___ jy _) jl j_b . j_a 

-_jt->" 'i L_a j_iSf I jut>) ^___»Jl (_____ __ill --yt^-stil I su~.\i __>LL_JI 

JL>J.l l___ (___! (.-. -r ill jl __i_, t__JL_>J1 __3jJI _J_ 4i*__j j iii , Tl _j__j 
-J____ 3_J J__a Sj_T JjJojJI -r j j_— i J i_J>LJLl __J1 5 j i u i 1 L _jj1 .^~__j___j jjJ^MJ 
5JI jJI _jM_p .(_-ljl__J <L_j| j_J1 4jj.tal1L 4jIjj __ic t_J>U.I) __J-L__a _U__J 
>LL_a La 1 1 j i 8 ! ! (jlj *_____* J-La t LgJ Sj__^ (jj-^-* — — 1 I ljf 4-j^>-jJ.1 

■ f I ' - - 1 1 J__i jjj-j 


l | * y A ■■! la 


j-__il jjlr. j_i-j-_J1 jjl i-i.ij j-__-JI jT 4__tj_LI _>--_-j ____jj i_Jj_ JUlj 
-LlL__IjJI L__Ll_j jLu__-_"1 (_-J- ljj_-_J jl j-a ^/j_j i-Gj-__». - 1 ,,.-». SH CjU^ 
_■! *l -><-■>. r*t£->j)i :--Jj-11 Jjj • ' "tj— - (_y- - J >_-- : - _— tj Ij-— _£>-__ 
3J| JJI j-a ^.n 1 "r ...T Vj ^ 1 " i—- J-*--T jt <--) -- ' ■_. I j LjIj . 1 j_A jjl. „_■ 
La J£ J-a_-Tj .SjiCJI j_-j_« __Lulj_--.| LdsjLaJkil VI J a____i_J 4jj-j11 

.</-JJ_ 1j__ 

J}L-- j_- j__j_i____J| __jLl,1 -__j__LU (j^-Jij 1 ^ 1 - 5 ;il _ j___ . -_- 
J-S" jjT j_u_j .^i,^! ^L-JI __J| ^O-lj-Jl (_]!__ j„ ^L-JI JL____VI 

Jlj_, LbjJ j__j 4 j _ > -L j-_ :£__Ij__j j___ujjJI j__)L_ j__j J____ — _u *,_-_- 
d — aj^ T a l_SLt-« Lu _) J t Cj 1 jj j-_a j-__ ->jL_j___ 4-JjLj j ^ CjI j 0 *\j -4- j -J. j_a 
4__j . nllj j»____^g__! j lj j ."1 a LujJ .^j-i-T --_-=-L j_aj i j-i-j -Jj-^ -_> _"._L_l_m 
(j-o JLa__i'_?l _ J -i--_j \ .1 j< . -i^j-j_Jl _Cj-aL_J_lJlj 1 j__>_L_. (jjjjj-. j__ SjL__ 

lP 3 - 1 -. l-_>^ L>* lt^ 1:ui> '•-O — c- 1 ! LrpT-3.>-!l lS^ — ~-J 

jt ^ L-i.j . .1 11 j_4> lj-_- .i__Uj-j (* I ' ■■ " jt 4^*^ .dJL-uiJI 3 j iV.Ijj II J_L__jJI 
I --JJ->- L__>_- 1 JjjL- J__ ^^^LJU jj__JI CjI jij-— " 4jL&j j-Lo (j-t_j____LjJ1 

microlocal _>__ijJ1 <^jll Jj W "M ..._>) Jj l-> -~ M j_j_>_- j_ ^L_aL_. 
(pse_idodifferentia_ calcuLus u__1jJl J-__>L_____JI i_jL___j- jT analysis 

JjJuJ 4__l_>.j)__ J|j_j ^-ii jjjj La <.\ j_-*-1 J-aL_- jl (___3 J______J I 4_J| ^j-__ 

.jHJ^J irijA__JI 4_C j__Jlj -_-->jI1 <J,J J «J-^ 4J1 J_J Lj_S____Jl jj-J (j) (j^*. 

3 -i t j Ut l i)j__. J__<jj . [j_ 1^j__w I J_a !___.] jjjUI j^J _ ^ 1 ■ ■■" -Jl jJI aj___ Ji__- 
(_JI 4_j__1 j_CJI CjL*i_-II __<- JjL— J.i r. 4 q_^-j_J L> -j__4_-_l frL____jt j-LiJ 

LJ_-- i__l_>LL1 -c_i-___j Lo jL__j___i 4__ujLJLl j-o jJJLj . i 1 i>ys o L_____-u__js 

. 5 i<_. , ,. \K!I 4_i_J1 _j^j 

I .L j j : .^t l __JjL_aJ j__o___j ji 4__;>U1 ^^j _jU- j__ _j_ lj 
J___JI (_J. ______ L*ii_a ,4 j<j ,„M_J1 L-Lpl ^.j<1l ^ 4_i_____JLi jl______j 

-_X_-5JI L_iL_ljI J___~| jLSLa ___ 4 jl ■>■ jL_J____.l JjL_-J .1 J 1 ..1 r ril) (jjl intl 

^-J ^j-J. :>U__i -t-tx-^M „ jj:--tl _JjUI _;j_u .(3j<j , „j__ll 4_ij-__J|j 
4_1_T I ju_ j£J .-"IjJI Jjj 1.1 (___-. »1 j miS/I i>j-_. j__ -uJl___1I ^-Lc _>_j1j___I 
..r> (__Jl ,j__._____-Jl jL ,___L-ij-j_-_t __!__ ij-_-'_1 j__lj ___ H-l__- (_-i*j V 


■^j""-"" _>u_JI ii.L____l iilel 


t^yljlj^ JJJAJ 4->J- ^- t^» ^ (jj-- (J^ LT"^' (J-' 1 ' ^-d-lj^l L&- 1 W-'-' 

j-C 4J 4_£_._}LU j_i_i_j t, aia 1 ! jj, 1 lr .((LaLcJ ' " I" ■»- " j_M 4j _^j_j___j Loj 

(_-— J1 r »' 1 I" < — Xj f ..M < _ *1 U r /| 1 ^ "r i | j < ^_J_j_j _I____ijJ ' ,1 r < _^____JJ 4_1__J____ 

lIjLjj 4jjL__a) 4_l_)1£ 4jvjJ_i Oj-juS 4 c\ U i 1. 1 j^--— > jl J-)j-_iiJ iL_jLu _*j j ■ - 
, _jj____LLa L_) J--- jj^- 1 _)Tj ___ijL 

*(__J_J lj__» :j_J__ I_i_ i L^^L^-_-V__e>J 4_Jtsj_±jL.I _-ii_ L_i_jLo l_3j--J jl ___J 

(Jh->J IlO "_j 4_i __-i-J T L-a jt £j___sjj (j-jJ 4__a; jl ) I I i>J___ . _£-lL_C. j-j_- _pL_ 

j-i-lj jT y-_ *jJ.I u' ^Li '4_-jl j-LII 4_j_____JI J-Laj _ j<j ,,.M <'i Li_____j_J1 

j I I t "i 1 1 (j— JJJ (_-_*J 4_£.1j-iJlj J j-_*JI 3 Uj n _ CjljL-^C. ,fj_L-aJ _ 1 (j-S fjj->- 

4_l_uIjj£_JI (j," .1 !L cj jl___JI (j-j^j __jjl__j . - j<j ■ » Nl < '"'I — IU .-^* [_£__ 
4_3Jj___JI /jjJb aj__ Jj_ ._-JjVl ___!] Sj_j____ I 4_«s_>. (jJj-a _>— 4 j< _ ,.,ii>__,j 

.<<S_jL__j-l L^j __jJI 
t LLojjj 1jj-_- J-T S_L_JI ___j r<^_-_J jT _$_>_. U :4_o_>UI _>_-i_j v-_-^_ 
j_J___U ( ^jj____j 4 j ,i j < _>__•_____( ______ ^Jt aj__li ,^«___j JL.__s.yi *_ _— Jj 

. « 4_L__ r^-JJJ Jj- J 

L-C^L-J-jJI !_>__) _^-_3j__jl ,^JJ __U__ l_l!_ JL-J t_ (jl J-i____J1 L_Jj_J,l __!_. 

ijT ' _ ■ ~-j >4jjI_ 3j-jo 1__j_ ._pj_j_lJ d j<j i n^L-Jl LSLjj LSLj-U^g j •* ' s jjj '" ^ i -j__Ij_JI 
3jj_-l__jj ,4_ajjL3l __U_>.j__ll ,j-*-l_J C.1 j '^LjjJI __J| j_j_i___JI __J jAII __s__j 

4__J_L_V ' " U n *A - J JJj *"" l__iL_JI aJ_4 (jl (jjO (j tl TT "l_> jl 4LjJ_L 

4-Ja___ ^_aju l j i A\ ji jjj ,____i_ oj j j<t1 ^Lt__>- _Li _jj " Lol L_j.jL.Lq 

4. L« j "*i i _J jJI jlSJI _9_oLLa aj — __i _jl (_iJ-_ej i A j i jj__ _j Sjj___-i . ~_ ■ ~ i — _» jyc 
i-__ljJI (__ <4j<_, ,l.>_-JI <j_Jja_JI 4-,1^-sJl tLST 4£.j__J|j )i___jjl _j_j_ljj5-l 

JJ U"*l (jl OjJisLm ^J-JJ L IS\ I _J_- J^--J (_--!! 4_Jjjlj_JI _j)jJJ_til -J-L--J .4 . nri'l 

4 aU (j_J j__L_JI _jl__) _JJ_. j-oj -j__L->Jj__- 4J_L_i ___J_ Jlj-oa ____. 

.^IJljj»- 4_jj-_fl 4 'a—>-"i J.1 - 1 U^S?I j Lu^-jj U_5__-_a jj_-J 4j_ij|j_iJI 4____l_>Jlj 

j-_>LiJ1 j-jj-jJI i_J_>L-ej j! (j-L«j 1 (j-Un - 1 ^ *^~-~ a j__i___J I __j_L1 Jj-_j 

4_L_j1j_JI _g-l .l ijll uJL^jjl jjj 4-J-_>__J__ 4-i_J [^JJ< , -Jj <1 a] (_jLl_ i- i ii -yj 

_>i__ _j_j__Tl (jl JlJjI CJS" IjJ 4-_J-_l l_jjJ_Tj I Jl4 (j-jLaT jl _;____ )4 j ...I m_1 

. j mlJI (—IJ _jj_-_T Liij (jLjLLll 


4 j<j i - iMSLII __>-_! m -Jl j__> _j__>-j_, _J_L_JI L 
p t\ j___ (___ J£_l ^ylc 'jjJ«jJ1 JJL*"^ ^ ^ a j--L__J1 l_L__ .3 j Vllj__Jlj 

^s, ^ ,„;ll (jl___ _l .., i __u iiuLMjLai\ £_>lj ^ i A't~i 5 o _t,1 cj_L*JI 
Oi _1 -<<a:ij-CJI l_^Lu_.j 4 ,<j ,„M£JI L-_^L_jjdJ a___L_-Jl o1jjJ_-_JI 

5.M t _ __Sjj___J (_p=j_i_tj j_A^ t t-gjlj 5__J-_JI ^yS L_*_- La gl-^-Ju _ j___L__JI 

Jjl — j _;j_Jj_^JI ___Lj j nll J— __jj a — _>j .dl 3 __._____. 4 li -v_ 

I jl- j__ __JjVl 3-?- j 1)11 __Ji ^YV r L_J1 <__ P. Ehrenfest . - ■ ,,, 

correspoi.dence « j__-L_J1 fj_j__->> -jJa _JI _jj ,„ j_e jjj jjL__ . oL_>J_l 
cj1_~1Ui^<u _rG__j aLujJI j__> j-ij-il Jj_i__1 _h_. j i tj ^jJI ^ principle 
KjiK.l-, ,> L_JL__ JL__JI ______ !____", .__^j o .11 I j _"<. J|j_ _ 

(__ jj_J jj_L_JI Lu_4 -_*j_l j _ lj '^jjhj-j-o , ,i ___ T_x__Ll jL_ tjc-ilj-JI 

. LoJL__ jj£f <Lj__sLjj __— : » J___u __ j_tjl __B_____i jLUJ 

______ Li___. i^LaL_ l__L__l jjijJj _j__L_- ________>. __a L__l l_-c j "i . _-__J 

' '' 1 1 ' m j _J^J 1j-__^-i j_J^_ jt — * f> ' rl 1 _-«— J - lj— m J J J i » _-— • . -OjJL.- (J--J_J 

<_-i_i_j I j-_ui L^____j__>. ^L___>-| _JLi_- !__3j__<_t_>JI <_. >-j ^j-Lc ■ I j^j ni^L_r L_jJ_- 

JI_>s *— j->- .3ji_i__j Lijjl_a L^jJj 4 1 1 r, i I L jJoLJI jjSLj (M_La J(__£j^- l_j 1j__i-l__ I ) 

j-jjy _ (_j j-~j _3 j< j mMSJI L!J_i_J ijjui _j____i __J{ i^jjj 3 n h*i Vl -_L_h 

jt_C.j (___ .5_jJ__ J a 4j_aj Sj___J _1 eU__1j_J|j d j*Cj , ,,*>l_J1 ^Ljo.iJI jrtj jJ_5___JI 

sL__Jl J*, jl <j__j-l _____ 3jj->-jII cl>U j._«->JI _h» *L_i_^JI 3j ilr Vl jli^ t __J_ 

_rplj___Jlj _____! Jl-SJ 1 _)L! 6__JJ _-J-_vl ■__! j_ilj__JI jrU (ji—J-— V tjJ_Lo (j-JJ 

.4jja (j^ij- (_jjJ1 i-'.l^ jJl ^oJLaJJ 4j<j,„^_aJI 
jj__ Lo___ -_I _i_____u l__bj_ 5_ ; _1j3_ 1 _. »___.__ corresponden_e principle _J_l___U ij__ (*) 

s Lj-L-JI j^__ __i_lj_ iU-JJI Ij^J ^sJiil ^SHl ~J jJi -1 — __i _jS_ 4__;l_J1 d_JL_. 4j_jl_j^ j1j__I _j_ (>___ 

. s-Lj-i-Ji __a L_L__- 3-i I_l_ .ij-Lii-^KJ 1 
>-uLj_a 0-1 1jL-l__j l ,_j ilieorj- of correspondence jJiLnJl 5jj___ jJi_____ _La a____i_JI ___ Loi 

0J _j _^_ (___! Ij_» -j-_ljJ1 --jJiL-i lj| S_-_L_- SjLljJI __£ __ .-jLjJI 3~~> _i- »JI 

jL_i_o _ji -J.ai-.S j_ti L__J1 _( jJI^JIj . Ll JJ— - _Ji (___J jLjjJI Ij-4j — >Lj ___JjJ.I O-' ,<L>j_ij 
_l __»j L_Ji- ,i_>j_II ___ -^-__3_l!l _jL_-U_'_1 J____ 1 i"i ill _-4—-jJI _____jJI 03-0 jl_j Ltt-S _ ' 

_l Jj-_JI o—sjjj . _J_J,I jjIjLjjI (_!____ __j j-_a 1 .U >* coherence l 3 J L___Jl jl , , _ j-t aj_>__: 

__i jJajl . . ^lj-S^l jL--* 1 ^ l3_ L- Jt J j_t_l_J ,3 J--— i__J->iII jJjLlLI tyu J^l-L-I ^^j-i- _j_____UI gj ln j ] 1 
1[ __iL___Lj JjLc , ^ i_i_^jj ,3 rt ■ ii Vlll ___J| J-lJjj . Jjj| _j ii i>_ l ~^ c^jJj" -l_j1__T ____ (^IjJI J____JI lj_» J_LU_j_j 
. [jU-i.j-il] T 1 - 0 .3jjiL_JI [ĕLgj-jJil (j^j^j^JI £jj-__U i^jjJI L-iaJ . J 5ju_-Ijj3 


__ (J _ l __ir __.LS__SI &.-L-I 


<__--^ L__j_- g&i-'-* -^» :5 j-_---i ^ --IjUI __JJ i..;T 
5*1- , j_, L^J L . jj U"n j_*j f 1 j-j _-_j_> I i^ijlj ijtJl__JI jt i„-Vl l -~j __i_i_I 

. «4jjjj La 4 iijii">- i4jjjJI l_jjL>- __JJ *Lt__j| I j IjJ (j___JI ___j j_4-*j ___j__ 

(,) jjA^ij ,<_4__J» 

i "i i*->jJ 4---j i.i >J1 3 J_l_-jJI 2__ljj1_J| jl __J __)J__I JL-J 5 J ■ n" l jLan 
lj__ _..«.i.Oj J__J . _") i n"i ■* __-~1 J-T (jU r n CjI j j_-Jj1 J~ ->J3 J-3» _-— ' ___|L_' ^JLaJI 
aI_L_*_j-__.L , Uii J_L"l,( ii Jj J-a__J tjl ^_jU"i rnj *jjl jL> _, * i*l1 j IJ—l^s __j_ 

__,-- ,- nj f _/_M __-__-j . I.jlr JjJ-lUI jSLy lPJ 1 5 jSUUI L_jL_Jj____. , _'l 
£jjlj_lll J-ljj_- (j-JI 3J-___JI _£ji V _^ -<t .^JL-JI j m. Jl < ^ i^->j ' ^j < .U'/i 

4__jj-L_j jV, t ". . ,.V1 OJ * J U~ . ii t ' "^< ^__.j_a! '-j t___j1j_J1 J) U "i 1 L 4______JLl 

■ «L-JjJ?! _£_LJ.1 £_a -JiiiLjia i-__uj . n-r -i 
j_<* £jj 4j| . L-Jj "l nrU (j_l_*J1 <jj.l> ri.J L- ^-1 J-jr "r . nL L-JJ j J i - jJI J-__IJ>; 
jj__L_»___J ___JI 4__Jji_JI jl .<U_ jj___j_*j _£_J1 ^eJLmJJ |jL_w ______L_J.I jUiU 

__Jj L^lSJj iLaLaj 4_x_--L_- i " 1 1 ti j 1 <-t -_J__jJ| ,«^>_!Ujj ^oJL-JI jc. L4J 
5 1 1 r- -r ^ 4_*_L_j ___. (_£j___.yi_i jt ("jjj Ujl l 4_>.jJ__j (jjjJI 4 , r. a\ _t-j_L_c___1 1 ___- 

___tj (.demonstrated L^jl _j nj I ,9 _lr _L_Jj__JI j-Lyj 5_j U-,u 3j____Lj_>i 
iL__JL__ Ljj-__) ^Ljjaj U iJI £ ■jJ-j ' ^ j^jjU" _)L-_-fl _L>.l-j L_l_— j _-»-(-»■ .^- 

4___jLoJ.I rj-9 3j__-L-<J I rt *r j i 1 I j ^Jj j j "I jLj ^ lcJ j • - J J I ^vj, "i iuj J-_>. ___) 

. S_iI___J| o ^AitJlj 

L^_____) I j__a _^_l__j j j . » j U"i , (j l j (^Jj__- ^ L___>. Sfl j 111 \W _fj-J L-JJ__i! 
4_»-jJu ____>-i *_" (_j_-lj_>J( uj__ _j_U . jtj^ 1 (it j_- j_| 1 1 >■ "u ii| JjLi- jjo LgJjL_.j__uj 

JjLs j-J^JI ^jJj L. jU I Il^Jj t 4j__lj_J| l_j|j_uL_JI j__1___o jjjl__J d-S^aj 

jj JjJaJI 4 l ^ _ > . 4j_Li__(j jLSJ I LL____JI 5U ciljJ 4J-aL_T 5jj mi 4___. j-__J jV 

a___il_,S_!l _^jUI j_o 4^____M__JI t L>_L_-J| LL____J ^LjJI J^juL-.^! 

jo^l^iolj (jJjL-JI («a^JLLl j 111 j 1 1 L^_i i-JjJj _--JI 4_ijj____J 4__ua| Sjj___u Ljjjj 

.«4J (_____ jJI 

L_Jj7i,Mit,1 (j-oJI J ' "> ■ «j La J ir. M ; J_jL_ ___j_L_kJI 4-~J J-J.I _>--ijj J-__>l JJj 
l_ij_-_ jjjj__LJ J----JI ;_-3V! j-» l_JJL-_j La jL_! 1 j_l <.... I jj Jj-JI (JJ>U jc- 

3jJ-L__l jj J (4-J_>JI i)J_1i J. _1 A " j l4__J_L_J1j ^r*r~ ji.1 L_J Lu I JL>-J jt--fl 4_jJ-_ 


I ' '« < lS^) i^Sj-^j^- J*^ 1 jij ** ~' '< 1 — ■— _—* (*-'-_! ~ p fl "* 11 • "^j; t4J_cL? jj__ 
_-JjVl _>_» L_-_A,''~' i»l jj5_-j _;>-"-■ t -LJJ-J __j___,_, «jj--- (_•___] lj l_Sj__JI _>__ 

___1j_ Lj-1 <___jJJ _jJ_*. Ijl 4j1 _j_M jjjj__j ^<__ .4_j__tj_u ~l_j__- _9_j-_- _>-- 

-_>j---j _______ 4_LL"_J1 "t.d-*-11 j_-L_L1 ___3-,l _jL_ <__I_}_I 4_j__JI j-l-L-j ^jJI 

p t-"j " . -I L#jL_) i"j_j_-__ j_a 4__-L_j i l*i ~i i n"i 1 <- J i r, 4jI (jjjj_5j :jj_«_- _j-»j Juu 
_5j__l _j_'L__ *"___j_J_J\ -_u_ _)__4J j L__j_Uj .5j__uLj_4 1 _" _)_ij__j 

(* " "'JJJ J~— *V — *-*! Ljj_4__.l ___! Li_- __)__-. _j L- ___ j n_g_il mi a <*j-_— _ 

.«^Lj-i_UI -JUJ 

j i^i ill JJjtj i_— Jj- 1 -' — — * (*-*-^ _^_-_ — -l>> " 4____.J^__ j_ii___JI _J^_il _£_Uj 

" ' ~ 1 ' ■■ 1 ' _J - i 1 "l i .1-1 I JL__ jj___jLJ ___J_1J i_JjJ_i__U * Q ■ ■•— ^>l, I V" i nL jjJjCLijlJJ 

rJL_)1 j~Llj * •_ _ **" "~ ^e-dJ*-*. ^ ~i "'I _>t_i I . *"i " fl r"i i nl _———! i4_i_j_i_Jl eLjj_j__l 
ij"jjl j-t J___j_ _tj t .i"U ^-o-ljSJI (jl-i i 1,1 jL) j__jj_i_j-| JL_ L-jIj i4-tul j_i 4j__j___-JI 

_Jj_____J1 _j.~i'l,l j_1 .f)J 1 l.l J—*— (_--_- Jj lil i-M jt-JJ rJ—J J1 I ht<-l'\ jl_J L-J *» l»J 

j____J1 jL_a (o__ j — oj ',(j5L__sVl __-__- £j — Jl _LI_ j_ _>—-_J lJj_____JI _>___-__! 

.«*-___- !j _>____ lj -Vj_u_lj }-"__ VI jj-jt--....j _ 
(j_L-J L__-L_> J_t_.1L L_1_j_j_— 1 J--J .-t-j____-_> ija^J _ Jl__ui1j p _1~ »" jl .4_L±Jl ">_-"» 
jjl (_ _i£j i4_jj_1j__1I __>L___uVl J"l^_ 4_J jl _j_l_- ^ j_L- l___1jJ, i^^n jj "1 4_*_*,jJ 
._J_9j_ijJJ ___Li_L_^__J I jji_~J| "ljlj-9 jya l_Ij____j "'II" __l____j_l J "lj f __i! j_j-Jt~J I 

-__1j ___ L___j! Jj_ L-J-li.-U (JJi^JI _>-- jl -i_uu_jj j-~XJ J__)1_-JI 1 j__ ^l__jtl__lLl 
4j\-4_JI ___ ___) l_! j " i "iU (JJ---JI ""-^~-_- jTj i4______J,l 4_J_j1j_JI ^tJjljJlII (j--—— j---*! 

|j-_ .(__Lj_JI (j__L- LsjIc J-J--J1 _£-cj t-J-t oUljJ_____ I (j_. _-L-jVLi jjjTtll 

i JL__\ 4 - j iU i jLjril^ jjjjl jj (jisL—- (_lllj_T JjllicJ ' J '1j " ~'t I jjuJI (_J___J, _Juj_*JiJI 

"JL JL__j_>-1 j-t ___-__«. _Jj " *i U (j__-_tl jj_j jf JL-_— -I t_^j_-t "jLj_u . Jlj_-_Vl 

:~Lj-Lj_: ^L__s-t -__ JjsL_~j 4_f Uj i4 jU-tl 4j_v1_J| jya 4JLa__) LijIj (jSjjJj -Jl___JI 

.<(jj___JI ___ -j ti A L_iV1 rJLc jja jjjj „j 

-_jj9 _jjj___a_j j_g_,L_. j .'I i 1 1 1 _JjJ <_J_j_S ("t o g*q i f 1 1 i'n hs . _g, I j t t i 1j__-i: 
jl _jj___L___L__J _— _J1 j t'iij-1 L_aL*J ' ■"■!''- t JLAJ ("___I__»J1 "< _jj-t-J 

p _ ■ ■■ - j ^LjJ! _JJjJ ^J-ltjj jL t i^T _l_2J . jj___J1 (_i__ L__j---jjLj 


i_>j_l____ji ^iaJI __■_____.! 


4_lU_iJI 2^1:11 ^ya J_i_M ______ - LoUj (jl j rtU '«j <jl j ", j "■ ■- t^Jj 1 Mitl 

^jUlj—- __jl__ jJ ^h-*- - 2__lJ3L^ 3__>.jjlj ^--Jj (itLL-j (_-Uj c__jJI Jljl- 
__]| tUj _4 (_}_* j .", m, 4 (j^l ____] ._ujj____j 5 j "mIj__~ 4j-4_11 _____ £_ljJI 

____,;.":■, _\_. j___j »1 .,.;t1j J !___*. jj| _j__ j — ____JI ^ _j\_> J_>L__lj _>_j^l 

_j_l ^__Ua 1 4, " ____!( _;_LjII |j_____1_1 r^-jlj ____j---__- ^jJl .^_aj_L_-f 

jU_ __4 ^_4_ jLt-i _j_o 3j_v———,l J*_ mi *-l __l_«_ii (j 1 L _ _ j! (jj-jjLj j_iuJ! 

.(<_a-Ij__I __!__ 


rt _<|-_J1 

_jrU 4__y__JI __*-J-__- JJ (_--- j__U UL__>j__. ^-jJI 4jj) fl <ill 2___L_>JI - JLjLoJI 

0 1 >i"*i . Lj-iil jl Jj " " — A—J •'SP-^J^ [^JjL 4jJl_t__-lj dj_Ll__J*>L_> 4;L___>. 
(j__j_jjj (j____»J __I| - j ■ ■■*!! ' - jC m < LjL__l_J (j^U I j n t-i *i a 1j__ l__ <_j_$j_>J| 

,j_> :J^L_ *_1 ___. U_L_ J_l£__l I j__ JJ_j _dL______'1 i_jLj__ ___ ._r____li_-i 

^UJ^ L_j_jIj ,(4j --, -JJ ^_L_J| ^l_ll) Ji r, ,„1,1 ___JI ^UJI 
_____.____"! _)jSJ 4j__$_JI U^J '(_-— =>LL1 3-1 -i "i , n| (j-UJ __J) in li j Uo i,___j__-UJ 

_j_jwj -JUa_ _____ ____-JI 1 j__. __-Jl 3_L__i__ 1 _j (-,,„ jl »1 j mi-I (jl .5j__"l_ jj-j>-jJ 

.4JL>J| ->Jl_- ' L *1 . i, i t _J 1 j. i____Jj i^JL5____l 

5 j 0- > JI 0! <_--- -___i U-U-T UjI t i- ,„l <__ ^l 5u__.L_.Vl -_____-] 1 

d__JU__>._l -_j_j_J_JI <___j (___ (^__j|j_JI (j_>1j_iJ S^j-jiUo - — - j"*> 5 _.<__ , ,._M<1I 
' I" ^ ** L_~__a (jl—> Lj_.U_t (j_LJ_L_3 L__l I (j_ij___il (j_iU _r_J Jjj ^J-J! ■ "j j 1 
_l! (j— . ____jj Uajlj i4j Jljj-^jJI Lg-J___l_>. - j< j . ..V<tl _ i^~-wll CjJ__3 (jl JUlj 
(jljJjL-». I 1 j *» (j_* i-t_j____? dj _jr_UUjl _jj_L_t j_- J_" ,ĕ_Lol__L "Uj j_. _JJ-— i 

. -^J__tj_Jlj J_uJI (j~ J-_)-<U 

(__-— Ll__^ ■ — t". I (__^__J__J I _ j j ^ "J _) ' ^ __J_4j^__J _ I< . ■ ,i\^< \\ | ^ "*| — — . T 1 

U ._Uj_l 4_j-=- 3'i U _gji^ atl ilUJl it-in'^ LjUicl ^-.i j_>.i- ^jIjlJI 

*3^JJ JS^ (JJ__J (JJLHjjJI (jl U^Uo 4_U__L>. (jj4 4 J t]"i ■_ J— -1 (j_L_J ijl (j-L<l-' |_sjJI 

-J_____t_4 oJUkJ j I j< (j_ilj__J I n jU ^j-i *"'^ Jj-~- JJ J— ij^J^^ lj' f*-L*J (j^ 1 *- 

• t<-j|j_JI 1 < J >l< J 6 ^jUL - I -- ■« j__j_4 JLJ (_jJj^_LJ J-JO U-ijlj ijJJ-U _J^UL 
.4__J_3J_j (^--1 ' ■ j *' (__JjJI , 'J*-'! _J_JJ— — Jl ^J^-Lo jj! Ijl_ 



tunnel 5 _ n ^ ; 11 __i1j_i_i__JI>) -j-»-jj m" ,<_-jlj_-J1 L_^L_J_~) ji ,-ji-J,1 j_- 
(j-Lw V La ^-J. i4_jjlj^ 3j___ < t i i mm zLx£ 4_JL>- jh-a j_iij L_j ___JI «effect 

5j__sL__J| eju_J 3_LJJ___ -_Lj_-I __!1__A - J ' -» " _- j i n>L-- Jl 5"*it J^L_-_ 4jjj__>. 
4__jJI 4_>j _____ _3__iJ1 -j-i-LL. ■ ■■; ;4__jjljiJ!j 4jjjJI pL_j\-l_»[I <___. 4__jj__J1 

(jj* L<__-ju>.f jLjJjjj t_j_>," in _jl (j-Lojj / ^ LjJL-Uj ^j-^tjj-jJI 3ljj Jj- <i i ^i" 

.(Jsjjj (_L-L_- *JlJ ^-Jt-o 4_>.j-Li _j .1 o Mitl j-?j_<i J_Lc j_*-'_'1 

L>^y 4jI_9 i_j__jVi J_-_-> j j j *C f-_-_-_>. (jJt 3 i i ii ; 1 L (____-_- 

_j\c. (J_J-4-_<JI 4_U_lL>. J-W-J t 0 ' J J . IJUII (_1_1__. jjJJ JijVl (jl-- t(_j rtrt t J-L-t-J 

jl_S i_j f, " i ii ->j 2_L_______s 4__j-_>. J^L->- tj_j_«-i £jjj>JI jjja _j__<jVl £_!<_- jl 

^->J Jj->- Jj-i-J 3 Lot_3 -1 iii a'\ , 1 ~rj jl (j_-.CJ t-_U j <j-0 f~-_-jJI (jJj^- t ' .' 
JLaJ d j i "■ — II 4_l_lAj 4jjL£ (jj^"i i n L_j} . (jJsjJI j—jjLj Jj_j>. j__i _gj * im 1 1 
^L_j__uaJI _y£ _j "i ^l _\j i"i*j jl jr* i "i J-J— a (jjuil ^J-jJ _>_ilj__ -Jl (_jJj L-Jjl 

JjJJI f-L__l <_-_. (__; j^j i L_ L_J j_-_*T L___>_i _£j_J itnnj" iii*i _dJ_i ^.aj i__JL_J1 

. 4J j^j— -4 ^ jj>o 4_j_T j_T 
. LL-^-Ll...^ jl j£Uj J_.Ijl_.-VI oJ-is Jj— 4 CUjJ ~f j ^ ij i ii i 4jjJ__> jl 

Jl c " -vt jp_ i4___ll___> jT 4jJ_jj__»i_ 4 j o "i -_J 1 j__J fd jJ (_--(-_- i---->JI j i ii ■>■ I j 
(j__jVl J_J*J (jl JL-M--.I t L_bj_L_w_J j_a_j (___JI -UL=-JI _;__ . tjj>- Jjm^i 

(j-j^l __J) 4__jj_jwo 1 * i ^ . t U" -__)_!_" jf 4_vjjJ 4J____JI jJL j ."H (j__ I-U-LJ 

i JLi__Jl _j-___JL_ JJjJI !.-__ JiLo 4jL___ ._Lij___-JI 4j->L-JI j^JJJ i_J\ 1j-_-__- " ^ * 
i_j_Ls_j jj i^jj_> 4j| . 2 _j .~. <- 5jj_ii_ __Ja <jjj_itj «^jU" ■ nj i_jj , iil___ _ij>.jj Vj 

. -uto-iJI _-iLj" r ii IJ ^J-si->- _____ l_Lil 

.(3__jJI j-jjLj "L_JL<>." --.I _l jjj j ,t J-aTj j - I j-l iii jJ-eJ Lj-ij----! L__l_> 

(__JI jU_u-j| __J-L_-u ___) L_J (j_a______J, I ^jL-JI j-- 5jl j i ii _Jj__t_jj jl Jl fW >-L-! 

4j>.jjJ Jjj_l<S JLcj-s-I jJb ^j-S-iill j^iUJI 4 U . ,,t jj j^i-I L_£j_Sj j| jL^jjl jlij- 
_,J__- jL_C jjj i ^l l 4-_ujL_>. jja (j__ jVl t-JJ^ JLjj-I-J-I Jj-ji 4_^___J___fl 

Vij 4-Jjj i nU I -vt VI jliJai tc __ijtj i- J UtTi La, lI__ . J_jf jVt jl_____>Vl 
jl __JjVlj . I jlv >L_i___ J|jjV JU__-.VU_ ,^-JljSJI \S^\£ula _-!__ ,-jUL L-JUl 

_____ CjIjI j i nlt ^jL_--l LS-JKj n J^sLc 4_ii__ -Jaj_j_jj ______>- i-i i iii (j-_ _t_5_jl 

. [jL_* j_ilj tj. j .-JI ^U-iyi JaLiiTI _j__Ll_ _ j__ (+) 


_S_____J| ,j___JI i-glmlll iilcl 


i__ulj_iJI -itjij- iSj^ _>"Li__LI l"}-—-"' _>_- l_jj____ L*l_" .4-plj "Lj_>-L j_o .JJ--JI 
4__L>. ___! L_kjj__*___j 5 j<j >n>L_Jl 5 _ n ". -.11 . 4_j__ili_C!l • _j_4__- >UI _L*--J 

J___uo (J___l _l_>-jj .^j-ulj iiU tSj"" ^ K 4JL__JJ jL_3__-L> ,__.____! 

UJL__I ^y-Uj V (_o_-f _JI ( -J___JI "_JL o __,:__.' ___ ,___U__>.>U _______ 

._U_ __u _____ -jIjlJI __a 

JLi__-_ , l S_u__j l_3__J Ljj____ 3 K^U __lj_ul_JI i>j_^J _5>_-l "L___, _JL__ 

quantum 3 j-_-tj_-l _jL_-j1j_^JU __l_sJ I __jj__-Jl ______j___ J . j.j_>- ji 1_l_». 

jl UjlJjj 3_,L-I ^-Lgj V L$_l ,_-__j _n 1 4_y__>Jt _i^__j ___JI «tluctuations 

__,," miU _-i_- 4 h - >___)! 1 J-jL_ _______' -jl j_ Ju-3. jj *_* .4_i-__ L__jL__ejl 

jT Jj_j___u L_C.J _,__! i_,_3jVl C_-__k Jl-L- 4jjJl_- ___j*JI j)- 3 <j— t_jj Jl 
5_5_s j glYi 3j_»_c__ (jjjj :_>_L_!l _)_a ____- sJubLt-j o__s- JlS LjYiI j£" L-jljj 

I j « i _ij jl tjut _ij - j U"i r nj V pflXl t4 ~ j" >- L__j1j _— -J • ' fi1~i V a _jL_L- _J_ 
J— ~-J _, — Lc Jj ***"■"* _)t _) 5j_(-___II _)T lj_a_j_3jj _)T _J tj-i-T <j _-__-! 

jT JlSjTj p i.i^T» . j-_ 4Jj__ (jj t jtn~i mij L_a J_T . JjljjJI jT ,j--__Jt _U__.j _ 

Jj rtj m, .«____.». j (____. _jj_4__ 5L__*___aj i_;jl___j ____. i_JL___ c__L_' 5j_i____tl 

i3 J__- j j f jj-_>- 3_ijj L^jI jjj_i-T Jl____j__jj 1 1 Ju>. (_Jj-^ J^ 1 11 a 4-jJ (j____jJI 

I j___j__j jo^jLi jL____'ift _J| (jj^iij l_5j_-i i ,i_*J 4_jL>JI lj_utL__ lj_jJIj 

._jL__4Jlj 4_i_jj1^J_j -_jL__>LJ 

-_uj_i (jj-_- jT (j-_ L____T L^jj L__jT -1_- _________ f n ,m I 4j a.-|_>JI jLis l__L_>j 

4_j_Lj_o_JI 4_~___j_*l ^j <i (jl Jm-_ (j__ Ljj fj . ( j"_ f l -___-Ju l__j___ _, if nj i4j__L__ 

4_j_l_iIj__JI __Lsji____,l _Jjl_j___;l _,_! __w — 4 j <) "i 3jjj_j__JL C' ' " jl 3j_l-l_J! 

4__jj_t__ 4_l__Ij-_J1 4 „h*i_t 4JL_- _-3 -__JiU__i1j 4 j^~.tJ| _>U l_j>__i__JI . >Ll_ 

Ijla _JL_-____i (jc _j-_— * _-jJI __L_lj__J i t tntj Vi_j_-a J < A") ___j i _)*_'l t, t j >. 
K^LS-illj ^ukil j_JI t^jiKj - (j_, >L_: jT j^i _J_ j ,r>- --j.-. .i_jL__JI 

_jj__w j-L4J _--ll 4 j^j,„>L-Jt 4j_i_jIj__JI j-_.IjI.11 4 j <i tf> Lt L_-j~i.tj 3 j*Cj ,n>l_*Jt 
.(JL-JJ (^lj-JI L____,jJlj _ r _j__>L_J1 _jL__.jJt _ru JjSjJI ^__L_JI 
ur- tJ^J^t _jti-i~i i ii ") (jl J_i__ 4_iJI _j U" 1 1 _, -_l'u J--—T J_»j--_ _JLl_- Jlj-J 

j-_j .-__jJ__L_J ^Ijl-j*- 1 ! 4JL_>JL J.^__j 4JI .__! j_-___U (j-_-Jtj 5 m'^' 1 

4____J_>. 4 j<j i ,i^L- __j_i__L_. Ltjl i'ifb ~Jl_>J1 *_-_> JiJ__- (jT (j-iUj 4.J ■> -j-l 


(Ojulgl&JI a. q ■■■ I - 


-Ly^LilLj (j-Aj iljVL>. j^-jj j-' . 3 j<j._>L__' 1£Lj_oLuj 1 _ jl' (j-ijj jl jSLy 
Jj-i«-j . JLiU Ij_* ■ ■Uj ,-,M 1j__ L_j_l__ _~" ■>"_» _ t |j__>- 3j_L <_•.... jl 

c__JLj Lg_L__-j j~-<U 5 jj & ĕLo j U 1 a Jj-«j I Jl_- - jjlj-- 1 (__-"■ Vj)jj-ja j_uL__ _jlj__ 
<t__»-j _____ <UL_>J1 *j_* ___5 5 Uj ,.n 5. j.» ". _JI .4-J^J -n>Lg (-Lj-_i__ 4_1__J jj 

-_______-, 5lj_ j^l lilj V"' lij _J L_j_A jl £_j__j _-$__ <_^ > _____JI 

ijuji _____ i_i_; __.*•■•, ,mj _1jl__j _■<_ ,„M_ai ________*_ 1 jU .jijuji jiiju 

_J 1 _ i<- ____>___<! .(«l__JI + _Ij__JI = a e__Lj-) d _ 1 j J t^-,„n -__u1jl__j_'i 

i_j__ J l__-Vl ( j___l 3 _-Lll j! Luj ,4__-1j____ ji j- r..t ^ <L_l_»- j> J.1 UljJI jlJ-L- 
. L-L__ jj-J V _jL)j_>J1 -___i_4___-__J 5 j ^ ~ — H 3« jjUII jL_ .^u-jl^j. P _jj___iJ 

-J_.L__1 1 » j.1 jjjUn SljJj Ij jIjl_»JI <L-g j lo '. 1, 4 jKII 4_l_>-j>J.I «UljJI _)? __Uj 
. j ~" 1 11 4 j-t_- f> mi __;___ SjLj_c 4_il_l (__- JiljLjJI (jl t___j____jj . j_i_j.jj___ 
jl __l_i_i Jo_*_____U _j__ J____>_. ._■_, _ _ ^1 1 4_^Lj__3_UI __1j^l_L__J _j_.L___.-j 

, 1 1 t"-_- j j< 1 . .. 4jl_>jl P_\ tt\ (_-_. L_JjjJ___J| 

4_-_-j__j _jr____ 4 j <i " ->JI ___£. JjJj llJ -L_a,l V "-i.JI _gj-L_-1 :_"j_->-i 5jl j 11 
j_j_- I L-__xjj . -Ll cCl^JI 1 jj'<* (j9-i____ V 4 j1l*"",.,1 _L)"_fL_- _>i-*J _>5-^-j3 ^jjl ■ ■■" " 
JLxi1 ___3 Lc__ _gj^-r a p ■ ____. __L_-L__JI _5j->«J L^_L_C, ljlj-_) C- _L>J| jjJl__ 
i__j__j 1 tl 1 't _ tj .^ajjljjSDI L__uL_-_-a j . ■ ■■ ^ I 4_j___uiJj 4JL>J1 £>JL_- .(J^jLuJI 

.__1L_J1 J-L___J1 ___ l(j M,4l_- 

Lit jLa-j"n -_jj____J,1 _>-_-Jlj <U__jj i.y-SJI ^ ___j_j___J 1 (jl __>_• j_e_J1 lju_ __-_■_" 
l-jjslj : J_3-|j3 J_ij___ j_-1j}J 4JL__- ^-3 JL>J.I ----IjJI L-J1 4_i_ _* 3jjj____i ^_4_i_ j) 
l_ji ji i___-llj}_£ ■ " 7- u-W^ ^ J^" ** Lsr^ ur^ 1 ^jj) "' ~- ^ CjLajU il.l j j" i'l 

j i/aaj j| L---5-J i_ij_--i 4__jj-L_j . <Lc.Ij_J1j _3 _J____J i _j_- j_L_ _____ i_j->-' <L__j-u 

__^L_____J| 1 "q! ~ <l Jj__ (jL____j'- , l L_^_9j__- ___J1 i___alj>J.1 ___. ______ 1 1 ... _'ii 

, j___c -___.l_ji jj-_Ji __LLsJ ,___-i- .ty 


*J_>- J*' 

' *ij~ 1 1 _j__>J1 : IjIj-Cjj IjIj-ji L^j !_•. Lj__j ULL_ 4_i . ,.L__ii 4_*_l_j _JL__. 

J__1 ____ :^_UI jJL-Jl ^o^-J (PJI jrLllj5___J 4_i__1j__!l 4 «j.Ull , ij<m 

ji) _gj___JI _j__L_-il __!_. «LijLi-: j_l ni->-t __J} 4j Mi f iLj <Lj_|__|I _-3j[j__JI ,__- 


,_.j__i__J| ,____!. ■ -I ■?.-<! 5__LcJ 


_j-i_>J1 (jt __ tr j i U 1 1 j_a . IjL^y. ij_lLI1 i___jjJ__i1 _>___J l___ La __3 <(J-I <_-"-=- 
I -L-4J3 t( 3 T t_i.U"(ll 4_uoL>J1 .jJjJlj». _iJL_j_j jl ■ -■ » '< ; ^jU" ' _' i__Jj___i_JJ 

j! ^i ^, ,,; v_, .Ijl». i nin « ^ijSJi KjiKj _. ___i jL^,,,, ...ii 

. <4i3j-c 4JLv J^j*jo 1 Jl_& jj-Lj jl _ r _i_-sjy 
^j^J j j ^ ,„UI Cj^ ,n -Ul JSJ J-*_-Jl j->,_ ;_ -A\ .... ^JJj -_~ S 
d j """ Jj_a^o j^_fc ■ *' _) " TJ (j-u-Jl (jt Jj_5_j_> _-£J 4-1 4___l_L_»JIj d ~* _ ' ^ 
I j_4 _)L_ td___L_-JI 4 ig U ill lg" ji.i L^J (juljiiJI _j_t _j)j i4 j - j jU (j_lj__I 

i___ui ' t - * ' ^jj . j_^L_i_J1 ___! 5_L__11 LlL-L*-- 1 (j-LoK | ,,.!<- 'ilj __j^___l_ 1 j j "»j 

i—llijlni 1 -! 3J4_- _*i i n jT 4_t_b__9 t j.jU.U.1 ___) jj «"ill I j__ Jj-a __i_. _L«_i_VI 

-U, tl jjjjjjjjJI _j__ju ^" '" ' " ■ _jT -^j_______ LuLj *t^JJ_ ^s_-j __JL • L__jI- 

. 4-3j__l1 4-j>Un Sj__jL~ 4_)>L_ L_J ___I| 
L___LitJ (ci*JI L^___L___I __UI jr-i1j)__JI j_a IhJlj _-_-ljJl 3_3j_«_- 4_>jL__- _j1 

LJijjj . (LLu _>____!! ___=. j_*_M 4__o___ ___ __4_.) ^ j __-... I L^jJ_>->"-n ^yi 

L_jL___Lj 4_____-M-JI ^Lj_>_-J1 _)-* _u_u _ji JjLe_ (_j_j___ i L~ j_~ _JI ijjj J-— 

t_4_3 _jJ-J jl _>£"_> (_5 j-ll -J-J_-j>J1 JL»JJ L__jI L*jLj__L)J ljL.J--.jJI 

__ij|ji_J1 -JLjJI iJjL-UI ___ .4_^_>___i 4___ __j____j jl -^jU" m'i (jjJlj jjUijl 

_julj__ _4__ _______! -^1"im Mi*_lj _____^il su ______ L=_J( ,j___1j__ tiiU- _$jJl jw4 

.^SL.-MSJI («JLJI 

J_J (jj-^- 4___ L—JJ njjj. j"K (j-oLji l^. , « J." I (_--~II 4 _JjJ_JI ^LjjJ Ljj 

;_Jj"i miU _>u-»JI J^L- (j_< ^L_jlj__JI ^ -jjj-j-a n j ji _-JI __« .11 (jjJI J. Bell 
_r_Lil ajj_u _-J1 _Jj____UI _>__^JI <__-ji _l___jV1 -_U_ ______ jJ ____>. 

t tf J 1— ___ _j^_l 4_ — LjL__ I1>) iii j___ ij__ i__ 1 1 >) . 4___ jju_a r I i ■ '' j 4_t-j_M A 1 j ^ 4— ___ _ _L_J1 
ilJJj I_jj1 i ~j-<Cl_ L^jI ___1j_)Ij LL<u 4___iL___ ^jl_Lc> 4__i__j) . ( IjH»* j<J-Aji -K 4-JjtJl n 
jy 5 Ji-^^ L_^_jJ1 J_-)j_ (_--JI lL)j j -ill 5_*--i iiljJI _pjLll L-ic- L "" "j j^J-S" (_j-JI 
4__^j^j irajLnll J_L____JI (_5jLJ,l tiJJj jja T, . ,.\ . s.LL_lj 4 n mi a JU_lj (j___L_».LJ1 

jj_ tMl (__]} j__l>- _*l -j_u I j_jj .-Jj" m'T.1 _j--_v.ll (jj iU" (jjLLjj '^JjJ-I i—^j-2ui\ 

nJI l_vjJ j__j J JL_h- jl ' 1 1 jjJ j-a 4_l 1 _al iii a _j_-U _*j i Ij}--- 1 * L-J 

^yii _jj iU"l| ^..L -JjjL-Lll _j.u_-JI jL___-____Ljj . Ij-iL I <'<~i i>L (jjSu Lo I_-*jL 

,jJ_1jJ1 j^ iljj " I 4_-_jj___i 5jj-i_£S ~- j ■ --J 4_jL_S 4___L>Jl 4jju1_i _j J__ 


(n3j|g&JI *^A.. r io 


^^.jj I _, , ,,( nll 1 1 JlcIj__ 1 (>■ i| _; 1 i -- "~ 4__ul___J1 - T J~ 
Lijj i ->J 4-qj-.n >-J-i ol. i J n «~ __1-- I ji "i r nj-> jt (-Jj ^l "< T > ^ ,.__ LaLl 
L_l_1 __-T J-_ 4_jj__I,1 i-iTr j H -J^ jL_ < d >T (.7-^1 5j__.l_J,| 

. ___j__j__>- j pLi_iTuVl t ,la <i_jjj---j i4 ~ jl 1 iil|_> 4_3jj_j_« i(j«f I _;_.Li_a (J_— -1 
j_i -r j i^>1j i4_4j___J Cj_.-__>-j ' J ' tj " y I (j__>JI j-t t> " "t _Lj__I j -r itl IjlA _-_- 
jjiL jt j__- 4 — __l — i- Sjj u_j t . Aj j 'J-S-T jj-*-!1 LT^- l 5. j^-t- t l 

4_i___JL jjw jj_ .j_i___JI __L^L_i_a }UI ^JLc __JJ 4 j 1 11 1 1 L> L-__t_____ 

^___ 4 j n 1 hVa ((_J_.Ljj_)> (jw=>j-3 (jj-- 4__*j j j i ; t ^ 1 IU j jl _£_ j " int .l _y__-Jl __J) 
[jjjj U_j fi g IjL_j_-_Ij 4_l_3 L_JLl_i LaJj£_j jj_o jl j_JL_~ V _;j__JI _^j___i,| 

, I j" * \ __ L I j~ I lj Lj_____3 4-_j_l__I jjjjj 



1 1 


— vj^liC-L_aj — Jj "i r"iU <j__>J1 (j-U ^Jj-jj-JI (jl 

jl ijS^ (_jJ1 (j-uJjJ-ll J ^ -* f-_j1j-JI 

Jj-__j La ^jj ^i_jjlj-JI __J_Li.a j_4 I <j i- 

^ ^ IC i a j | ■ ^ i C I *t \ J^ . I ^ 1 k d G\j m \ \ ^J J \s\ 'i \ 

j-_>J1 ^Ji t_iL_ Jl __j _=jl jl__ p-jjlj-J! 

i^jjJl ^JL_JI j-_ljl_. (J-ljj ^*-*^ — _SL>j ' 1 ij " "-t l 

mi a i_JL_A . _Jj__1 _;jj _jl 11—4 _Pj^ 1 -^J- JU J 
4__j_JI (jrU 4__!>__J| a l>JI ~-jJj 4_j____ljj 

-^jinlj i4j(_L±__!lj -jj tx ;11 j^j ijil^Jlj 4jj^__J| 

. *M_*J 4jL$_II 

rj " a\ ( 5_ j-SjlU J_[ miLI J-l i "II 
^Ljj j '°i j o __L_ ■ t- * '■* j\_Jj_j L_-kL^_Lo 

__j___ .5 i nUiU rC_L_I1 U i mV a i-Jljta-JI --■ 

" J s , - .5-^11 £L_^____l_)i 

jl o ,M JL». ^-Ll , ;- , „ 1 J1_J_- ___& J-J--J i^Lil^ L_l -_»__ ^JJ 

1 i.Tnj (jJ _U_ _l_-J t J- _JI Jl __3l L_^L_. _j- ^ ^ 

, t . i • i - - t-i i^Ljj^ljj j.l j -V" , m i^ 

11 J * '.! * " >^ --L-^j-j __aL______SI ^ 

. <j , _M __"-_ 4„ i-^L-It j jj_uLjj_JI „ , 


|0__lg_kJI '^n ... la 


Ja " ' "i <\ i (__Iij I j£J I (jjjLj-Sjl j_i__jj _ , L__i (jjL__J! J-i___JI ___ L-jaj-C j| Jj j ' " 
L-_--a jn nl J_3 4____iiU 3 _-JI C_-l__* l_| La ( rtuil <l j-i-J-C jljuc (jic 

j_- 4_j__U 3.1-- 1 ,1 -_uLj_i__JI -_aj___U_J j__jjjj___ 2JjL__a J__J . V j_t jj__j__1 
J_L- J___J jl j_i___l__j t 4j!i_l_J! (___) 4_a_i___ 31jj (J__j_ljj i4j___1| aljiilj jljjJl 
J__.L_- 3jj____j ___) -JljJI _ j-4 j-^i-J . >L__a 1( j-_L_j j-,_ c J__J 4_l_4.jII 4JIjJI 
juLc 4j^ lj__-u jl j__JI i 1j__j 4_<a__Li Jlj- 3lj_ J__y Jj _*! : jj 1 - -^" 

j_ijJ 1 (*^>H >.trU 1jlj__J 4 11-»-"- -Ijj (__--_)! J_-Jl J"l <_ 1 <WJ1 :j____]1 

._____.! j__ ___:L___yi Ji_*_Jl jt 

! I J-JLl Ci L- j-0 1^,3 ..1*1 jJ J_V -_a_*. J__-L=- _-_- __j_U 1 4-p->U -J1 jjl jl fji__ 

.(jlj_*Jl jl j_» 1 0 a I 1 ' ucyJJI j_JL>JI j^> ^j-jIj-' Cj_vL__Ij_ _jj_>J jL 

j-U OjL>JjJ J____j jl j___aj •Lj_____JI j_a S_J__ ______ ___) __Ju-_j I jLa 

j___jj . j__l__-__- j___)j d "."■! ■ " j fltV» ^jC jJI 4___i__u jl JjJJ j^"i.i1~"j__a _n_JL__ 

ji_rVlj) .___-jJ,l I j_* JiU-> IjuI Li ( i>ljj fJ £-1 «Jl jV J^j ^-ij_ 0' LULj_- 
ji Lal 4_b ,____ 3J _j____J1j ĕtjj !■*■> i 1 1 _,-u _jL_j*:'t r»J-"- o- 3 __5^-l -_Jj '■ J - jil Lh 4 
<___JL -jjJl^ j_ic Lg_l j Oj___i!1 ji L-lj »-i_i_. c_j U _-l_- t. " . 1 j 1 4 K . - 1 1 
j-a-jj ^J Ijj : 1 j j "j < j__ji j_t Ls _J1 _jj__-L _-jL-]1 Jjj-jJI . W_J__ Jj-*j -j 

4 j i'l L*jj J-4 |-1 i*?ljJLo _r-jjj-u_t tU mi"i Jjk ^ d J; (_J-JI Li__l iOjLi-ljj 

IjJajj S3J__!Lq (__ji->- Lo_ftj-u_ (jjjJJLii _/U-^l-L_aj _jr______ Ltlx j^JLui- jjjJ--i_3 

jfj tfjlj_- ^JL-j jt L-ji__ j>jij sGLs t Jj_».j_a _yji J^ljil _AL_-j _l I j_4 J__a j_ 

..j^ J^___ 

3j_j__a _____' ~jj ___ --_5j___ii -_____. Ij i5 K.m1 1 dJ_A j__ joj>JI ^j-_-II ____? 
L_Jj-*_- j-1 jJ (__.'! -v- 5j_cV I (j__ ___j 1 Ijlj J_>_1 t) 1 „n 1 j_»jjjj__L l^ i^j__ d___*jJJ 

- _ j J-___o : d__t Ll__j__ -l__j__i J__| j cLuj jj_*u. ii__) . J«__JL> .LjiTj L_T jf |jll>- 
4JI jJI jl ij -inl— -11 1 ^ "r * j 1 (___- ĕLjj_____11 j-Sj-jj ._-_L__.j f__-. -ii_-J jc ^J-jj 
: jn". 1 'Cl ,)-__« j-__>-j_A 4JL>- j __ 11 C_-9jJ1 (j__AJ JJJ— « J— *J - L "ill 4_j__-jil 
4___j Ji-AJ Mjj^-». -'Ij i4-j_s- 4___9j lU.n t j j r jJ___ljo J Lo- " >- 1 J--IJ I ^ ^»|, t -_■) 

Jji ^ojuj-c <_______ 1 1 .^,1" j_1 ijj_i_____) ______ L-_-__i _ 1 lIoL-Ju-JI 1 • • • ■ ■ ' ^j____L__ 

Ln-^ljj __>~_J j^L____La jl_iJL__ «4_i_- 4____iI1»j i(4-"u-o 4____!L jl Jj-J1 ^jl-"""' 


(juljnll iJjIoJI jJc. ^juUoil JjUUI qb 


j__>-t <j\ (j_« i_d__ __jjt jjj u-* Oj-— ->L " * J- 4 ^o-L-_"ij1 t J__|j_ 

jji tii^iH £___ _JJJ (j-a «jU~... \ V Li_> (jl (__->■ 'OJls- _£ jJI jj_ lLti rt- 3 ! _jjJJL>J| 

~__.Jl_- ^jjl U$j1 lJSjJO _j1 

oLjj_____J1 ^ -j^__-^_J i__».1 j-_o j__-1 djjjj j-i»1 -"L-j. _jU-'i (jt (j-Uj 

jL-J njUjL-- j in r __3 _jiU _£jJ 4_o__jI !>L>.j _jl Jj-aeJ ,3_l__-L_i _M d_i_____J1 
_£--->- _P=J--_I JL-ll r U _ r n I *it . __J-Cj_0 Sl jj djj__a _)ljJ->- JL>4 ___ 

_,_- 4_J_J1 __£■ _j_Jj (jLS Ujdc Slj-Jl C_U_hj t^JjS?' dJUJI ___■ . l_JL>- J_5 _____! 
L-J___ 1j__j JI_>jV SljJI _!____■ t_L_L_l__Jt 5JL_vJI __iij td_j__ ,___) . ■ ■■"_) i/jj____ 
4j^>L__i _jja (jLS J' ^Ul cLj_J ^ i 1,-t _jl __*J ij-jj_«JI (__3 L_aJ___j-_ '_/lxj CjU 

,^<i_.|^_CJ| L__Ji__j - ___i (j/i 1^1 -t__.1I jjL-uLj jj in '*jj_J|j __jjLjjj (jj-JjLj (j_u 

jt (_,« im _$jj| La .<__>___. I_G ______SLjj 3j_j_^___JI Slj_JI j_f ^JUJI I j__ (J-jjJU 

_-_jj SJUJ S jJiLUI 3_i_k.jil 2J|jJt kj£jj» *L_j _>__ __^L__I__J1 _____S_ *_-_-,-,.._ 
J ____». I j->Jt _Jl__b _jj-J l_J- (_-J-- ^LLij .-j-4_- (j-a 3__IL_JI ___5 j__j __L_ (_;jJ| 

4jj___iL___j jj __-Jj-J| Ijuj jj___- . J_i_- J--J (__L_ __jJ (jj-o _) _* _gj *i <<-< j_-_ 

JU-__J jl>-jj t( _lL_JJ Sj___UJI -JUJI (___■ 4_f __uM jl__!» i^JLJI j-*_JI _-!_- 

_)) ___~_J Ij-^l . J-ijJ }____ (jl_- ______ C-JJL>. J_5 (jrUJ SLilj (jj__J _jV ^j-iu..-^ 

Lll (_--jlj t(J>__5^t _____ \-lj__*. j—a _>SJ joJ L_jj jj_j_J_l (jl i(jmn o (____, *__5j_j_i 

,<((_5j__U_- — _* 1 _J_JjjL_-J| (jJ_L_> JL_J_-I (j- 1 i l___u! J_>-j! (<J _,'"■**' 

_l>-jj _* :<_jIj_i__ ____, j*J_-ljL (jlJ- 1_J i4jj-____J| (j___j jjl _5jJ (jt ^_U* i -_j 

i^tic J^ (J-jLluI Jj_J i-___lljJI jij^CLd ^_j____s (j) . djjL^j Sjj___j 3_L?j>J ~l___lj l_ut 
-JJLJI (jja t^--- _--C t5_J-a-J - Jj__U-0 >U| J*jLjJ \j JJ>Sj ."ijjiaJt ><-a ^lu _ 
4 j^_I. -_cj_J _j_/L-__"1 -j-jlj-JI ^Ljj_J_) ^yil (jjj-J (jJjJl -JjJji __lj_jStj _^ j____J 
jjj ft «_j 'jljja (jj-^ (jc (j____JI CJjLJtjja ,_pLj_aJl -JJLi ^_>L>.| oLi-usl ji 4XaLui 

.1_UL__ Jila UL__ lj_Lj_i__J LiT j j") (J-jjJjj d_L_i ^jjSJ (_;jJI («JLjJI 

L-CJ JjA__- -__^j--?-i (jS__A _^_^-J-_>-J--o jryJI J _-*-=^ J-l-sU>. jl UJU-^ _>^P--5J 

_jj i ii? t jj _dJj _j_a jl__j| __II _jj__jj__Ij _jjj-_>-T _jLi_> J|jj_*j ________ (jl___jVI 

__a jjjj (j| j_i___j__uj J-L-J1 jU i-_____J,l -jL-jJI J____u L_j__j _jL_. I_l :-_ji___JI 
jjjJI _-_-tj1 L____f j-3-jj • LjjJ_J SjLjj_a I _ ^jJj-U j "IjLJI _j_j_j (jj-j iSjUI 

JS J -_*_! -j___aLcj 4 <t g i a _ru|jilj C^LijIaj -_Cjj__*__ f-g-J[ 4 i i»'i1Lj j<J_J| <jj_o 



piT. |j< II A-n ... lo 


Ld( . jja__jj J_Se-«J (_--!l (__- 1 J_4->Jlj Sj_TI _) pLsJJ — ■ j i^lj '"■_■ ( 1 1 ■» £(___- 

^LjjjjiJI :jJ_-I ^ i nj ■ - — " I jtj ■ ■ '■— * ^L__jt ' ^l-*- jjjjl j"j* a j«lL»j--j Ijjl». j__Vl 

^jjjj j-ijj (jl ^U"i , ,_ _ > ij ni ill (j_J 4_J___ I JJwa "-^ t-tif-l -lj-*_fl 

j-juj ___i____i _jl (jijii J__ . -_s..1 <_.1,L) <iflj-tT Uc. j-la*3 ___» U *U.jJ,l -Jb 
rU *i '- <j-"jJ j3jjj i>i La j_j_»Jj f j-* JL- (^^-c Ij-jjL_)I (jj-i-!l -ilHjl 

J—Ljj £_________ ic_uj-_ < _' l_jI_j____) j^_j_>- Jj ' I '"*-_) 1j *t i ■ .. L__uf U-iJj ■■■.! * , „ld 

^jUI «__U_- ojjJuJI (jlj_*Vl _____ JS 

__i!1 r^J-JJ 4_1^jj__jJ,I <L__L_-JI ij___ j_t___i _f L> ll__>_-ej jl l_4j|_ jjjj JjL- 
Laf ,___]_) (__) i_jU-i__ _____ (jLST 4_l _fjj ___.j_._j t L__oLi_j) (___ 1 j _~r< ,.1 f I . ,i 

i t -v (___) 4 "i c ___}U_*__-i i j__Jj jLju_ tplj_» 4-j_- . __t__S LjJ t __J1 4 . ,.._J_j 
il_JK i-JI _r*" 'jlj (j-_j»Vl (jUjji) (Jjt-S UJ_Loj .^(_j__jaVl l__U1__JI j__-U L___jt 
j^-M (j_3 ,((__-__g__j _* L_a £(____ j__*-jj» :3j_*L>J.I ___ 4 m n *)& 4_ o -* ->J| _---_ 

"S_UJ_ (_Jj J _ j i ii l l l__j_j ^__L> (__"-> l>-° : J^L___j i ■ ""> (ji i_. L -Uj 
*^l iM L___i;>_l__ 

._.>__-. Ij__J| _d____J, _)_- _L-_j1 (j_U_i <__"->- j-isT c_j-j (_J) -_>.L- __JL___ ___j__" 

(___ Sj_UII --.Ijl . " <- VI (J___lj ^>-^j_l-s ^jJ _]-£' . [*Uuj-_-jjj_^LI,I] ^UjJI 
(____» Ijj-.- 1 ! (j_j_>JI jj_ -t_t_____JI l_jIj^JI _)l£< (j^Jj i"_ _u--j_- (j_L__-_L_-i ojjj__ 

ol u\ t i ,11 ^ Hans Deter Zeh -____ j__j_ JJU -__>. j__> (jjJI conjecture 

l_)j_0__ LsS '** -**_"",' "T-U- (_--C ___-slj-_3'_'l <L__iJ_5- j_i__-1j ijj^____JI (jj-aJI 
l___> _gjjl (____ (jjj-____!l (jj-5J1 -jI lii 'Ujj ol _i i_ tj i ii (___ jLjjJI 4 IjU ^_!_u 

A.O. Caldeira I j_jJL__j W. Zurek __jj___uj E.H. Lieb i__Jj K. Hepp 
JU-va U. jl-j ^<Jj .<Ll_j j-1jj j-Uj E. Joos _>-jjj- A.J. Leggettr-iji jij 

_*L--_ (jL-T _-- -*U<* Uji_*ij __1j_jt_JI _j-<-uf _ys lj_-lj _)J :_d_- (J- 1 

_JjJ_j jjU ,., II (,___ L-i-L-" _J____£*1 1j_L__tj .4_jjU__ L_£L_-I JJ (__lM_-t (jl (___ 

___ L_>lj_uL_i) "Li-ljj^-_-JI "iki_-!jLI,l .i___L_- ^iUj ____ _L____ , I _jj_ (jjj 4_>»__ 
J. M. ,jj_-olj "i — L_Lj jj J_u — c. (3\jj — _ i^_of __Lc i_HtjjL _--3 ^ ^^"^ f»l — -Jl 
. L_L_-1 j__"Vl ___. Jlj--' .S. Haroche J^^jl&j Raimond 

. [ jU-.^!] TTV _^ ^Ljil (__ 4jj jLUI ;_LJI *____ia (__, (_jIjV1 «_*:-! jjs^- ^ 11» (+) 



ijuLJLL) (JjLoJI jjlc, ^JI ^juUaJJ _JjI_JI _j_> 


l_j _4_<iJ j^ti . * t \ i a 4_____|^j jt ' ■ ■ * i * % 1 * 1C i ^ m I " ' | ,-. g > V 

__-l j j_jsj . JjjL- -_--J __Jj ^Ljs-J _J 4j-_j____JI 4jL>.y I (j____t_ (jl V) . 4j_>.j>j 
Li__jL__<. _,_-_. i , 1 1 i"u __£)j__. ""U_j.L_LI „.14] Li_f 4_>.jjJ 4j_u_^fl ^JL ^usjl! ^jL-S 
.__j___JI I_L_> ____ 5_u__Ljj (j_-*1jJ ^ l_vi___--- 

jjo <__! j * jV >L_JI jJl____-s (___) ____»._' _£jJ! (jUjj-jj (jjJs __J| 4______J1 £>j-i 

.__>_/L___)1 4_lL__- ptj^-J JulJ I JL>. 2j_i___a JJuj 4Uj n dJL_- (j! (jJj 1 __J1 (jj-_JI 

4i___J j j _ JUlLI (___) t_U j j-ju 5) «i| ,t, , ,M ^pjl 4J___->UI ____j 

( _ >- Li__j| 5 U_ j'1 ,jtj ______*__ 4____- }__,( «*■ _ I (____jI_j_j*_ t ! (_>_-lj___3"_ , l .jJu_jjj___ 

_j_-jl _j__J _jl « <■>, tcj I <i _ j *i K (JLILI Jj _ ' _____ .5j j) 5 --_.'; n a__j h < t, l j 

uJiill jl J___- (jt__> l jl , La SjjJ ____J| -_4_Tj_va _>jli__j 3 ■' _Jjt , *lr I (___) _Ls_ 
J__w __jJ1 L^_u___->L4 4i__*11 «Lls-JJ (j-LL-SL-L* (j__*_L_ __fjj-_- J->-jj - 4jp_ \ /Y 
4j_4__II (___. oJLA ,Z- -L>_r_'l (jSLJj .£_! j__JI (___) ___s_j. La -UJl (___) ___JJ1 <j£ji 

(jl ______ — j y + L*_b jL____*il La___>_l3j l^",U .jLo (j_Lil ___J| 

1j-J_>. j_jJJ_SB_, «( ^ - jl) + (___S Z- ___1II 4_jJ-j-_a 4_*j__|i _j_p j L_l__J | _J__ 
, jjjljjJI jLLJ (__i) [p J_>4 (__Lq_c] (jJjJjj. - t- , ..I j 1 <_La__ ">jju___j 

"ijj| (j__ 5jl_U_, 4__) (j_/L__II 4J_MJJ (jjS-i (j_vl_Loli L>._JjU( jL~JJJ |jj-l J_J-L-I 

dJ-JiJj ( (j_/L»__ll Jj_3 ( * j j n \n j___>jll JJ-5-J J-.-JJJ.I !___- . 2ij lii.n (__JI j j ,"ii" 
!ju>- 4jJj-_JI X _L__ Lg-<w__)J lj->> 4-i<___> ^PO (X) <C_>-_j_<i 4Jb _JJ_- j-__Tt 

i("^ - jf) "y + _;jL__j z- L^__J 4jlSj-oj jLj_>J| 2jj JJ-.__j L-j___ .j_____J! (j_. 
1 + __J| 5j__iyL (j^L_Jl < > j~i'i jujl-hJI d « 1 X j-o -t_i__jjj l-Jj ■» "j j-_iiJJ,l _jL__ 
j-ijUl t __j_, ___._. ^! (V-(x) jf) ¥+(x) ^jll aJL »j-___:T 4__jj (1-) 

.(!-) ^+ j-o ljL>. 4^__) X jtM-l _U_ L^j__3 j-4-- J ljL>- 4_jl_ (jjSii 
L_— -_J _j U«j (jLajjj (jj_- ^jj_*j) (jt_i Jj--JI 1 'J-^-iuj (jj-M (__—>- 1 ' 111 ->■ 

4j__j_4J _jjj| L^-___-J |j| _J— LUJ — £J^J— UJ (_^i-_J L___J *_______-_- (j_j_J__J _J-__>j_<1 

I Ju_a Jlj_ -' jL__>Jl (jf (jpp. fj± iX~ _UJi _■! ___) 1 /Y+ L_j|j___a S JJ___ (__J 
4jL^> (___) j__jj__U 4_La.jil illjJI (j! JLa-i . Z- < 3 L>__'I ___ t__J -jL£j-o ,_j_.Ll_1 

j_>J1 __!_. dJUI jji*: .^(x) = (1 /V Y) 0F+(x) + V_(x)) (___* ^L___JI 
_5jJI *FJx) _v_^>Jl __L_.j 1+ ^jJLI (> j__-iUI (jf _^=j_ LjjJI T+(x) 



,o3j|9&jr*ajuli 


.__J__!I i^jil "JIjJI Jz L^t (jLj^^ j ,^l_iJl L"-_\ C *) \- £j__jj 

3 * ■ aj_4 . (3j-j-- d____j 4j> <_____ 1 — j \ 4- .(j* Ah^. _ ^y, *j, ^jc (j1j_j__jj 
Ju>JJ Vj <f___j|jSJI ftl_j_lJ- (jr^ J-"" J-ua5lj jJJ ','* '-^J i 'l.ui<" 3 U j nnll 

jl "j_i I gj'_ J-"_i ~_uJ_- t-JJ^ 4_*-j__JI ---- -^JiJ . 3__jL__> L^jI ___! _____ (__j.ll 
<L__^L___}I (j-_J3J (j_Jj 3__)T <j-»jJ 4_f_vjJI JljjJI <-j-"1jJ Sj-iljll (jLSLa i n ~ - 

,jj_j p LIj| ____ 5Jj^i ii j 

__i_ 1 j j ■■■ £-£>J - J r n a J-J-— Liai. _,___£ 4___j J-"JJ j^LiJ £j-_Jj_i__ 

LaLaj L^iu-aj (jSLu S^SLa O ■ njl _>-i jitll 4_l_u__>» 4 In j j i (j| ^jjLajjj (jjj-i ^jjjojI 

___■ |Mu> 1 ' ) OJ^J. O^i LjROj^ Jj>-JJ • X jl_.|j j ii"a j_l J_*__jLj 

^_1_1 <______J ^ UJ-56J d-S TJ - T lM 1 3_±_*.ji( 3J1jJI (jL__ l-L^J 1( _-jLj_«_4 jLg_>- 3-J_k__! 

j^ jj_jL ^JI y j-_v- ,¥(x,y) jjS_ j! uS^L Jj .¥(x) _jj___J1 

^jAjj-i-T u^jJIj t"~~^" J-~ (jr* *^-*">M 3J1 jJI -J--> J-tj jl >j jt*i q (j>_^ 

.-^j-JI ^--^^(^^^^(j^ljjj^j^-ill ^(k 1 y-j^ + ^y) 
^Lj__JI 4-aj iil [3_uj_L_,j>i_ji1] 4jj 3 -JU oL_L___J1 y -_ilj-j i__LI JiUo 
._..r ? __-> 4_>jL-- L___jIj ><___. Iju iijj>.jX\ __j_jjj_l_JVIj S-jjj^l JSJ 4_U_____II 
oUjSjiJl J-ILj -UjjUI ^r-II <____ Jj^' ^Li_>^ , Jtiil J^ toL-- 5 -! 

Jila! ■ V)Jt-.,- t __h \__JaJ . _L___a j_t L_- J-JJ-LI (___* cj-__J1 (j-i-J <_J___- _)__ 1_1 
,y ^ _jul)1 5 jJalj -lil j j i"i a Lg „ i_-*i ^^lJI 4jjj-l__]| "UjhUI (_-l_- «4_-iJ» ^jjjI 

o^L^ l, i "II f - , 1 __; ___J| « jj___ill 3jL_u__ll Sj-_>Lt-» ^ljj 3 jj t ii, i -_J1 3j-i_J1 (jl 

^ j *P + (x,y) JiU 4_j_vj__ 4j|j jl L*5 ,jA [a-ujS-jjjjSiil] 'Lj^*^' 

I 3 mi iii-». __-! t^-JJ-j >d-*-jJI (_J1 5 j i^-1 Li I-l> 5 1 > ~ t < j-^ 1 - , l 3 n j"-k 

-JJL* (J-3JJ3 J^-* --^- J^*- 4 [^-^ JJ-^ L-U-i lj| -X 3_*J_J (__! iJJ-ijll J-^=>1 

_;jJ1 _Jl__i_v'_'1 (_>--j-j jj->j {y* (j-s-i- "iT 4_L__ 1 Jl_I1 Jjj__u ,____: h^h'-* [lhW^--] 

(.LllJ . 1'nnlj JljJj --JJ-jJ 3^jL___1 jji ir^H CjljjJI f<J Lc _-il oljJJU U_J_UU _-3 

. L_L__ (^--iliiw- ^ - (x , y)j T + (x , y) (jL*__vjJI jtJUI c> 
_-ljj__. (j_-LiT lj-j L4_jL___i ,>jJ-jj (___JI 3JI.J1 - J__ J___ Jj-sc-ij (jT JjL-j 

(jj__tij (jj_Jj =] _-J <—) (ju (j-a -l^ " a -L_v1 J j_fc ' ^j j ■ «" __ij__*j LaJuLC 
jjJ-JI (jjSJ '-ol j ji" c -iJ-- j-UL-j __■____. j-_Tl 3jj_V__ ^j-TL-l (j-lj. ijji"i " [ _)J_Jj 
. [■ - IJj H] _)■■ ! J U_. .'i olj- Jnj iZ_*j__i! _y_ Ll__J I ^L-jI jju ojjJI ,jf ^"-j""' "t^ "H (*) 


(juljKll iJjLiUI j_£ _,J| uuLialJ Jj_-M qo 


jj_Jj _jj-_Jj (jj_Ju!l J-SJ (JjalSLII i L^!j____ -__lL__JI 4_l_-I_JI _j_a 

____. 4j__j__ _gt J_vj_ V .(jj rtt" tt g jJj j 1^4 I" ^lj _J__J1_ _jVI J»-jj .Jji" 4 
_>____ I n j j jj-L- j l___^jl__-l ___! i_J j " i a £_--- _jt -J-La UjSo U*- _3^L__VI 

_jIjl__ __i_j <_;jJI «decoherence _j_i___,1 _jjL__J1» (__.V1 _dJ jJ t y 5 j~5> 

. L__lu J_i__-_s l£jj-> _si 

_j) j*jJ_ X __Jj iL___JL 4j___-}L« _)S_JLl 4jj^_*-3 _JjL_1ju _Jj_ _-_Jj 

_jS_«j "_±i- 3J___ oj__ .coherent Lajl ,n~ o y __L_ _j___l>jJ.I _j__JIjJ1 _L_i_.l 

__,___; JM __Lj , c+) Vj_>. l# r ,l,„i1l _J-~J "l tl ) _i)j__ (j^Jj i4Jj _ f ii J t-g-li-jJ 
- * i iU I j A . ^ j 5 i -_j 1 1 _)|jj_J _L__JI l_!jJ__JI 1 - t- ■ . .. i j 4_s___»lj j -»- . ~ " I I 
JjL- _ T 4 oj " ' " ' --_--'_--* _-^L_-l _l_J "_____« j_____a _;t _>„„> Uj 
IjljT j-L^ii-J (jJ 4_J__l_J1 5_l>.jII Lg-Jb (jL. ,4lw 4____ll c_j_i 1_l .3lw>L_- 
4_L_w.j_- UIj 4__L___1 jjl .i_i_>JI 3J___J| "_=-j_~ "JljJ Jjj-ajJI tjpjj-JI ( -_.L_Jl 
4_____ ^ _ (x' y) + ^^y) _L__L__ ___. 2_l__ -t-~t _jj_>.ij 4_Laja _____! 
tj_-V1 La_J_- J_> J^-sj i >L_-Ijlij _jl (jSL aj V :_jj_~ jlji-j >j*j --^-j— *-«L > - 

. _j_L____La (j^Lksj 

4__l_Jl>J1 "jj___J I ojul» (__!__ (___- _j" iiU Jtj' '"-'11 4jjJ_u _____j _jt (jSLu V 

i j_j_i__- <_i t_j <-_> L4J ~l_i_>.jjj 4_II_ jj_- tS-rj 1 - J_l> 4jjJ_u diljjt J "" n't L_>_ 

L^j _-_-.jj _$j_i-t JjLujJ j*. Ua -" (jt l . _-ej . |jl_k 4__u___j -r--*j _--_ VI (-4-11 

_>SUj ( JL_- ^t __L- .-jL-oji_il 2_____j 4 1 , Ar. >_l __l jU.11 -__jJ_j 

4JkJj Jj__ _ J.I _3jL ___J1 ^j— — L__! 4_ __u— l jjj I 4_ 3c___i J1 (j— l j 1 j 1 "1 [ t 4_o L_a_Jl (__^_Jl4j 
lj_a> i4_j__- Lalj 4 "1 j <a Lal jJu_jj-__, "J__- _JJ-— i__--_4 (j-ij _;t ___ :_) t-Jtll 
-_oj . (4_oL_e_>-jJ() 4_JLl__- VI 4jjJ_j dJj__J _jl _>_-4J La _JjL__3 j_4 L_L_I 

._>_=jj-c. jt j__ (_;T L__ jl>.jj V :l_1j" miII (j-oJI j-a LLj _j_ijj l_u_ _jLa _UJ_ 
j ft"-_.u V j___ -^____ljJ1 (______!! Ji_-.-.1l l_U_ (jt |j__> (__!} i rtj i>i'> (jl (jSUj 

|j_jj 1 aA'if jt) 4J___J1 Cjj-ji )iL_>t ___ "j_^____t 4_LLaj "j-l— JlVt__- _rj " ~- "j Vj 

jjjJJI jrt-tL-i-i^l J_3_J ___1 J-_J VI 4_A_U-j--- (jC 1,-1 -J L_Jj_____JI ___ J---jJLI 

_;t j___j 4 -t " j La (jL__j__uj £ 1— jt 1+ _-Jl ljLjjjj jjJ__j_a j j r _jV1jjV 

. [-kJjil] yj x ^j-^a _>_. J__JI _j_Ju .Y_(x .y) _j_. Y+(x,y) Sj-sL-i- j^S- . L__L L) c*) 
_JI ^L-l-I jjjju y ______ .L» ji__j iij*] iiTeversible process i, . ..<c.yd\ iA^l (**) 

. [(jL»»__il] ~"i l Ul l ^ _|l__i_ Ij . - I l SjSLuLijJ d__a_J _jj_cj 1 1 !*■ " ti-d___t <_!_•- 



— "'i l i^ 1 1 aA ■■■ I— 


t__jjJI __S e ^P"- jM 4_j_ l^jj 4___J1 _>_, Jj—J _J J__V _,*^ 1 1 m_ V .(La^JLa 
jJL) , j__.jjj.j_j _tl__j_U __-_> j_o J_J 4 l-i iii il\ 4-JjJ1 _,_ lj__Lt- _)l_» I ol*! - 

1 1-» ~ i 4__l___ll 4_4jj —II 3jj_a_ji>L! 4_iLgj jj ~. ^ 1 1 __ I ■ " ~ t l Sj_bL_> « 

. <LjJ L-*J I jJu Jjj___ 

-M_L>_-t :*$___tt _j*UJl 

-4±JJ j-__j L___ . JLUI 3, u «j ~ jj ___. _-L_ LgJ _j"i -11 __,L___JI 3j__>L__ 
_jIj-u_*j j? i_J___-VL> l_>LjjVI Sjuj-ii L^jI LuIj _l2J <_JiLj_L_ __ m-j Vj1 
.^__jUi) 5 jlCJI 4_j_»J1 _*j -_L__JI l_3->__- Jjl_u ___II <_L_ iUjw-c _jju_!1 

_>JI (j nfti 1 1 J _J ___4__JI I jj-^J . 4_ljj_ «L-iJ-tl j j r 4jjIj_>JI 4_j_>JIj l^L_JJ 
Ju_— u 4jjJ__ L__jI J—j "i mi*i JjJLoll ' 11 "'H «L-oL-JI 4jj tn'U __jl__ |j| 

. theory of dissipation 
Sjuuju _____ _ij-j L*j___ ljJju IjLs» : J1J__JI t___j _JJj ____ ^Ljj 

-jIjJ_1 =] ___L_j_JI rA miM j__J .((bj_2-_L_a Jjl ..■" V« :___, 4jL_>.VI 

~>__.L__ l_>L_u_ c>Lij t-itl superconducting a j1_ajJLI 4___L_ [Sj_4_»-Vlj 

SQUIDs Jjj_-m J—jLj CjjI—" IjJ ___>. j . 4__j.— • I - 4_ajjJcL_i jj_Lall _jj[___J1 
UJ) *-uLu_ ( * } (2___L_JI 4_Jl__jJI SjjbLtJ ^ljSJI J_1j_JI J__L_ Mjl) 
; l_u>. jj-u LljjIjS* L_jJLuj j _LVi L$u L_ i^^oJ J_aJl j ■ miII _>_jjjj ^_-t_>.j J___ 
iSJuJL>- 4 jl o t <i 4__*u J__Li_JI _y« _J-JI lj-* ol- ) <-Ltj ~_- £1 J . <L±___ otj_ul_ 

^l__j j_j__ L__j_j_-_ j-__Vl Lol . !__>- J_J_ 5 - j jMI (___ La_ij_*.j JLo__s-(j 

f.j___Jl j-Aj V! :_j___ll _}jl 11*1 II Lol _J__aj I ' j <__jj__4 __iLl_; (j—Lj-j—J 
d~ «j;l-i ^«___— j oj-o iSjjJui _jLjjj_j ____ _gj">j Lsjlc, ^L«__VL_ ._;_l__1 
£JL Jj__4j _jLjjj_JI ^**-' j-Luj . [L_uj____jj_TLo] LuLj__ Lal___j 4___jL>JI 
&\ _U-J l_u_ j_>-jj Vj ,_i>l-__VI ____ j___ _ LlL__ __jl_" jJ U_ ,_____JI 

i__l^L>.| JU ______ ^rL- J--J— J ^jln" 1 11*1 l--^J . Jj_U_» |»J^~' — »^ Vj> Lfl ' ^J JuJ-JJ 

_a _v <JjC* 1+. - (_M_) ij^- L_l_ L^j>* lJS" SQUID jjj-L- -lU.^H j! i__JI (*) 
superconducting d__l__l _ ,1,^1 "^-LLj __ilj_ll J__I___J1 __LJ _-h j . ■ ■ - U 1__^_T _J/_i 
.[„__v>UI] _i_JI Jj a ,,nl u _a>>. i nii^ij ^uantum interterence devices 
^ .interact J__J __J_I _ic ;_aL ljh ___ ___il L_i.L__ ____' ; _^_ l___i Us* (*+) 

^JjiII l j nj ĕjjj-Jl ijj-^J J_— oJI _T I j~uJj JjL_tl jJiLlll i jAj djl ^ -jjL_ - J__JI __, > nl"iT-j 

. [__J».Jjll] JJJ__lil (_^ljjj_JI 



__-Li__-JjI_JI j^^l ouLiiU Jjlillo* 


SjL__ 0_V_>-lj-_l _■__* _jJ_>J J_i .__jL_JI ^j" i-ull ____- lg"ji_-l ^-i-jljS 

____ 3j_- Jj_ Lg";l\^^Lc (j-L-T _j}L>.f j_JI - j-a _)V *4jL»-^I ___ j__j __►_«_ 

.T. Young jjjj _^L-j_ _*jjT 
l^jjj^jJI LjLlIc.1 (___ j_i._j L^L>- S /tl 'f~i~ in^l __ I _'L>JI _) j__ _/_fM __._ 
jjj_Lill , LajlLc cjj_>o _)! jujllIII 3j-a-1__J (jSUj __~JI Ljj-oj 4l«__JI ~_ijj_JI 
_J ,}__- ^Jjj-LJI . LtoU-U jT i4_>jl *L_uj _JJ J-lcj (oLllm ( _Jl<___VI jT) 

_-__---j La _jjj-U j_- Ij a *? ______ jj j-jjL-JI I j__ . lLLljj <_J : JuVl ^JJ i_» _U-— <J 

4 4_3j ; " , im _-jJI j^jJI 4_Li L_a j__J ^jJldamping time JjL___J1 

JjL_____J1 (jjsj 4_____5_ja (jSL<u . _, a *t ~ - _JjLj_j__-1 La J- l * oj J-i-— 1 JjJ 'ijtl 
. <LaLc 2jj-__j ~L_jjj_a Jjl r>i~ill l_j jLo L«_a j___a_ujJ Loj ,"Jj^_ujj 
__j_jj _*JJI 4__jL_j JL___ (j-"jj *_V-*L>Jt 4_-L_a 1— — j| <J jj___J.1 _}jl___J1 
jjsj _)L ________ 4__^L__ll . 4jj fci ill i " iU JjL_i___l _L»Lj_*j "j____L_l_4 

C-jLj £_!j_4 _>_-_■ _j - ■ ^"'J J_4-*J J j " il 1 1 Jjl i n"J1 j_oj jj» JJ-I (jj^J Jji 
"___ Jia _"j__T 4-jjLj_i_ i"ilj __1_ £_J-JL -I <i"i 4_-jj_a <ln_') 0JL_j . i_Jj jL 

___1 "jjL-JI __ljL_*.yL t L_Li!>L c_jLj ^JL- _*T __!__ .~jl j_>JI 4__>.j-)j Jjj-J' 

. " ) * jl ll_J UUUUU 4_*JJ—<a _)jL_J I J-^JJ '<-_» V L_J JjJ_>- ___ 1 I M MiLl" 

jj— J ^uoLoJL Jj_— — il _jjl___-JI _V»J (Jp* ' J J .' *^ LajjS-C Jjl i>i"TI _v»j (jl LaJJ 
f-__T <Gt _;-_-. <jL*_J| ^ (jr^J-H -^l '""Tl tjf ^-J- (jJl ^L___JI _JL 

. "J_L_j <L_jj__i ~ J J ' -*■ ' JJ JjjoJ 

I j _J_L_il _jjL_l~JI _J3-VJ (_fj-L-_- 4Jl_- __J| J t^» ' ' L___ 1 J_U__>J_J| J_-L_l _)_» 

___) j_____Jl "j1j__- "l_vjJ J-lc l_jjJl_>J1 j-La-o 1 Jl__ . "__*___> Ij Sjj_l_u I *r j -—1 1 
jn_JL_fc-£ T_l_u _-jJ1 JjJ-_J1 3JL>- _iJ_ J-__j Ljl j " r I (_s j__>.l_Jj .£_1j--J1 
~__L_a_*) I n . - A~ _)_____) jjl .(JU— (j-a o\ '(mi"*L _jjJ1 j__jjil Jl_o i_j^_^|j__a 
j*lj-— JjJUjJI "J___1 _)T t JJ J .. -r , ~f 1 1 J--.T __* t_>_ij____j . J-_*-1j _)Jj*?J 4 L_jJl__ 

j-ljj-jJI (j_Lu .3jl>.Ij 3__ja_ Jjl thTiW _H»jj tSj_-lj AjjLj _JjjjJ1 «LLojj 1 J_-1j 
S_jjL-L_. "i j".lj_£ l_j5L_-I j_ 4-ij « ~f 1 1 "1 j- II _j-ajJL _ij ~ ti 1,1 _)jl in"itl "^l a< jj^ 

latL__JI _-!L- l_L_j _jjj (j-o j_j___11 :"_jjL 1 ' jji i_jljj>JI . 2 J-l— u _t__J 
J_L___j ^__i_j 4JL_>J1 -ju_ ___ JJJ-JI _)T (j-o _) ^ -1-" 1L J-—"^ — --— 4_- j"'fl| -j_6 

jlLc 1 j_t__' j_j£'f "lc.j-__j 4jjl_j_J1 o^L__1j_J1 (_--u-j-- .(jj_l__JI jL> l_J) -_-_-» Ij 


l_-j'9_J' &_u___ 


.Jj_>.j _, iJL__,l Jj j i ii _-_C- .4_i_>.jL_- 4jjj _r^j3 ' ii ir^ V Sjlj___ _l>__wjj 

.(^ji^LlJI _-_s __>!>L_>.1jl__JI Ij-jj ___J Jjj_lJL Ut^i' 4__i__. *1j__ o_4j>^>> 

jif. 1jj3 ^ i^iiTI ___! IJ-jj : Ij^- (JLtkj i U i*ii t i i_£jl1 II (jc j4 i^a^ t _j it-i 1 1 Jjjl i n"*l 

, jjj___ __SJ L-_- L__j l^jUij ^jl ^jjj (j_- 4j_j|j£ __jLv1 jG 

£jL_*_JI oLJil Jl__. 4_Lij__ 5j " _1 j j ot—a jUi M ^jjl _£jJ _____ jj _L__J 
L$jl~ _Ljj>~i i in 4_i»jjJ J_>LjijJ1j 4__j-_JI jJL _j iiiiU _3jL__-J1 jl -Ljja i-_s=jjj__J1 
_C-_-tjj' _)! Ijbt inl _ -__j_jjj__t_JI L_ilj_I _)] Jj?--J 'J—--^ 4_J_JLI jt '4_JJJJ 

(jjSo <jf Jljli . ljLv Sj-i-Llo J-_-_J JjLv 4_oJ__i __g^ ll_gJjJ->- pLjjI ___ ~j__L__JI 
3j-<_L__Jl (jj_J _)l _)jj_3ej V (jjjjL^jjill . \jJi\ 0f. Ijj (__d__J ^oJj _)JL> JL_ J_-1_LjJI 
IjJjSL (jl _Lu_) *>L__- I jj"ih-K^Lo ___ (jj_i__jjj (~j_j_*_aj 4_£j1j-~ L_jj--ujJLJ ___!' 

(____ p i M -V. ^-1 J, t"| i rlL j_JJ (jjjj (j) -L__)ljJI _y0 S__L!j ^<1JJ ( fl J *1 , LaLoJ (jrf 1 I "( "l 0 

j_sj[1^jS__jjj_Lvs] Ljj^>_~ JljLo _JJ_ -_<j t^Ljj 1 ^ 1 "jj-"L>] LjL_. jjSL _it Lq__i 
. [mesoscopic object L^j____jj_L~ Ui__>] It-m.j Uud- __.<h«j 

ljj____-1 . L*4_jj_Jjj _^_.JjL__j _jJAjIj > V-u i'1 tl Jl>- 4_LJ-_JI i^jojl-ull o__4 Jj-« 
IjUju _jjjmSJV1 _jj__ _Uj-_- (1jl_*. 4jJ|__. 4_pj1j_j" j1___) __|j -JL. J~-L ^jjJ-lijj Sjj 
_n_JL_- (jjj L--)ljJ 4JL- __3 "*^J_>_J 4 i i nl jtt 4 In j 1 1 SjjJI j-j-J _)l J_t-)J .oljitl (j__ lj_>- 
j_ijA_> 4_ljjj__j 3jj-i__j _l-L__JI jL^_>. (__u_-j (jSjy *-->M_-l-G j_4__y 3j_wLv jj-OJ 

d_Lo JS-jj-1 4_IjJl>. il-jj j_>J _-_! ( _J) \ ) 4ju__ -_>Lj_jjj _>- j-jijll -^L___iJ 
(j-Ly (<j__1j_-J1 _ijiL--l__j (jl _____ J__ L_cj i-JjjL-JI 5-______JI jl_________^ . j—iijll 

JojI JJJljj . 4jjU*i11 L2_i__ (jjajJI ^-a (j___lj__ _-j!!iJ L^jjJj f.jX\ ^jU"i 1 »jj 1 l^_J__>*jLa 
oIjJLojLjJI _y_x«J 4, n.ik j J »1 J (--UJ*t-"iII ___ _jLjJj__JI j-LC J-JjLjJ J j) ji t i t l (jjl i iilll 
Jj____,l _3jL_j-jJ1 (jl ___l _d__ _£l J--fc.jj "i? 4j[ 4___)M->JI . I^t_j ->> (jSLy ___!! ^j-i-^l 
^>L____j ._-j_j_Jl _Jjj__JI ____. jtujljSJI O^L-.Ijl' j-~-L) 4j "j*ii. 4_j_Ljjj. _j__U_ 

. __u_jL_jVI _;^LuJJ *>j__jL~ 4_%j_j „jl____Li <l_^_u (ji Lj-L-L .__Jj 
\-- u, V : A jttl! 9^L_J1 m__m 

5 . ...;\\ , jj____i| Jjjl . "I \ - i ,..\ ...S"! -^LjjJI (ji-j-J ' J ' I V' ^ j__>-jj 
_v- (__iL_>Jl l__t t_u ■ 5 'oij . 1, ( ________ __)] ^ ...itt > ______ j (L_^jJj_j__L___jj_ t I 

(j-a jl__-1j jaj iWojciech Zurek _Jjj_____ (jiujj... 4__-jJ_> Jlj__ 


_u.Li_U iJjLoJI jjc _Jj _u.L__U JjLoJI &o 


^——sLjJI _____jj| jlj— — j>_L<p . _j____LI (jjL__jJ1 4jj__xj __3 _rt ~i -vLjJI i U in tl 

__Jj Uj_)__i jj_ (x,y) 4-^j-* aJb ^V JLa _h» _Ll,jl_- ^jJl (^ju^jJI 

SjjJ (_;--JL-. jT i4__j_<. 5 Uftj 5 j 5U'a jjL-Ji) J ^P" 1 " (>"L^t ii fi _rt_JL>. 

4J|jJI __JJ 3j__-,L+_« j___b V l_U .(_jJl_«_^j__. __1__ t+ jT ■- __II j i 

J---1 (jrOJIj jl _*jH„ u_-j_t_ jiLp- vj ^ Atl Jj|,,."tl SY^y) 5jLoLSLlt 4-^jJJ 

iuuu U_j__ y jj«'oU 4J^ljs 4j1ij oL^t_i__l U^J (x',y)j ^P^.y) 

(jji 1,1 "II (jl JL_L_J l__j_j_j .X' J X ^jjj j t ~ o U 4-jjI j - II CjLjliI J_— 4_L>Ij til 

i\' _?jL__i x -___j j! jjs j_ul l , jsjlj V J_J,1 I _t__ . jA_wT jl >L*-L_ jj lso>^-" 

_>__j_C. jL_ . 1 (j mi ti'i £_ _J__aL_i LjJ__ L_jL_u_ --j___jJ J_£_-» *P (X,y) (jl iiu> 

j|j__i 1( _;i) «diagonalization "uJ___t>> £jit1 Ijla jl j_* uJjj-__j 
invariance j_j__>LIt 5j_-_a j ,n<> (Luj_-_ x' _;jL_. x 4JL- ___ VI JjjL__i!l 
• [_>__>-L-n u>-JI u-*] ^Lijjj___JI j-*-ljT __- ^-J'j_- Ljjic j_j __-!! 

___*_ j jt.',aV 4jLj ____jj 4j_j__jA_JI _Lj_«_ujJI ___ jjJiUL- — -JIjj_V _P$_>- 
"Uj_>j *_j-_j1,I j__ (J_ olj_Lt_i~ __--. 4l-".-JLl 4jJjj__J1 O^L^-—-!! j_- 5jj_i_ 4cj_<u~_<i 
__>_ 5 j j t "i -1 V ^<_j|j_Jl -Lo__j- a - l_JIj-JJ _H=J-- J-* llLij - (JjJ,L)J -_Jj_3i___JI 
i_-L_jjIjj ___ I Jlv J--t-n t jj bj i4ujj-L_JI OjLjj-r "tt jj- 4__L_-Jt Sj jXtl L^jj-jji-J-jJ 
jf i_JJ_ r«_.j i j^Lsu V _jjl____!l . I 5 ", ii" (___Jt 4jjJ__JI jja ^jlt^ I J—- .JJUJLC 4jjJ_j 
X — j|j j i"U ___ j 4_ljj_iL_JI l_jLjj___JI jja ^LaLSr 4__j__3e_ ^ ___«_ Ij j tl a V jj-J 
4_Li _i_lj4 (((j_L_la) 4__LiJI C jIj jt"LI _)^t l ^Li—il 4— *J .(SjJiLlt _Jj_*_!t _jL_aSj) 
. j_-T ^__i_ ijji jl i_Jj_>_ 4jx_ (j^J "- l * =, J j!I _jj' '>L_* ,X jSLJj '(4j-3 jj_1 

j I __9 U.M I nl I ~-j inl 4jjlLjJ I <Lu_ L ^J I (_Lj_lJ - L__J I __3 (JLcJL—J I -_!_____! V 

j 1 j "i ■>• I (j_l 4jL^_)I (___ Jjj i ,1 A i^-jljJI jj in n\\ |j_j_a _;f ipj____1l Ll__j_L___ 
; 3 -r j"il| (_----. lL___9 (j-_-i l__j_lu . Jij n n (j;jL___J 4JL_v ___ CjIj j (JhS-Ls- 

j__ , 4_-Cj ,,iM-J I l_Lijl<j<i I! jjj-jj jj____j __J| 3j__-l__<i _j_jj _j fl til I _ijl in"tl 
jlj i ii L/i_»j_b jj___uaL_i jt juj-u i-JJj _-_j l_j| j_L__i L-jj S__!Lj jl ^u^j _;jJI 
. jA__a u-4-*__ j_«'Vl _}V 1 L_il___3 j_a _LL ^j_>l -c^l 4____J^ 
" ^ *" - "l j _)!*"" L_ (___ Lj__l_L L- ^__j_j i_JLl_ (jLiC 4_l Vj| JL_j jt l_j_*j 

___" . Jju- j-o -i_L_bj_-. _jjJl j__l!l _-i-. 4j_j__jL_JI ^Ljj-ittj _Jj" Mitl (j__-JI 

1 1 jLjj__»_i 5jj__- j__9 (jiJj i3 j<j ,n>L--Jt ___JI_lJ,I 5jjL___« __!__ (j_jj_)L_5 


(jji^Jl L J»" i nl L_j| T ,' — ' ^ .(jj-Jj-oLbj ~_.1j_c>_] -Li—bLjJI 4jjj i<oll 3|!iL_k_4j 
jj__ _"ljJI I 1 — ~ J-" 1 l£>^j--_J1 _£jjj_c lJj_l__1 j<J __-_-_CJj i 3_jj_j_>J I j __1jJ___J,I 
1 _l___1 JJ lii'i"a <jL£ -ilMll (j| ^-ti-j lliLc (-LLLlu-U C-ia Jl_J . IjJuj-_»o LiU 

__. _ iim Uo i uill Ujl ' cl Ja ?__L_cj ^--lc l_>L_« jj_CJ (Ujj ^l-J^UI ._u 
Si__)_fljJ__II (___> _____9 j-t _;jj-_J1 pL_____J 1 

jj_* Jj__IjJ| i \ " rt U (JjjJLaJl (j_a _-_ j"i |_o __ in _j n iit,l _"jl i n "i tl -JiL_jj 

ij** •'■*>' (jSLajj . __lj"< i n 1,1 (jjistU <i_ejj_ll _gjl i n II __JI «LjjjIjSJI _£_>Lil 4jju^_»_i 
, ___ J _-L_jaJJ ,„>L-ai l_____J1 (___. .JL41 Jj i i ii __lc (ju,i j-JI l__Ij__j__- 
■_>*>_-» ljJI ^b--- - u- ^Ljj_i__JI jjL_____o __JJ j__Kj_i (___J! 5j__u_i-Vt Sji-J-JI 

_-j- J f (^'Cj^lWj 4 (- i II >■ (___3 (j_J_L_ J_-_- .J *i 4jJ l,t_Q _Ui -__« (J j *r 1*> 

f Ll_-9 (— -1 -__j__sj_- Sj_i____ *1j_»4 (j_4 Uj_— » '_jL- jI ■ _ -I i [__Jj____ijj__'La ] 

jj__»j "j-jj-c oLj_I___-J _$ _> (_____>Lj ^L____3 (__s j_jJ_JL (j-j-J (_;jL__. [jL-Lo] 

j______j 5..LU (j_o 5j_j__-___JI jJ__!l ujla .5jj_>.jXI freedom 4__)>L__JI -jL^jj 

_,* n^l •<___) 1 (jl jL_i______if .5_ujj_, _jIj!i (__!_. *-J W-^ f <u--^ — - J __)—*■ 

ij_i_*i _— -Jj L-i i ?r ( jj___ii1 (jjL__!l Lj_ii_j ,«!__& (__JJ jJ_j|)) _U Jj-ilj t 

___>__ _;_L_c *L_____. (__£) u_L_ ^JL-JI _-jjj (jl ijl t " r._l __S __j1 jJ! j,j______J | 

L sj 'i Kjt, 5 ~ j" 'i ____i__l_>J1 __3 i4jJijJI «____ -______> _-j___._'L ji ( jl__uVl 

jj__ (jl ^--jjLj _j__ ^LJ_____i (jj__ j (jt Ljj (j__L>JI LiLc (__ -^____j .^iiljSJI 

J— «*—JI ul •jm^-j iJLh Lj-SLtL . j ji" ii i,- jj_5t__a J___j ' JyJ_>- __^ __i_L_ijj__J 
L^j| Iju (-jJIj ^Ljj ' I! 5j i iiL_V! (j_1j_J1 LaL__ _|___™ __jL_J1 LiL_J _-jjJ.I 

I j__ _)t L______lj . ^l_~___j Vlj __Jl_JI Jlj__.I J__j (djjji- 5jJl_J «j___j 4_i____ 

. t ^ I _,*il i ^ r,.\\ -jji L_L_i (j__u_l Lujj i4_i J L___~ _*1 ___-*___b 
jJL~ )-t O-i-Jt (___ 4_<Jji_J- ___._? ___J1 i*j_~_LJ_J1 _Jl^J J-J--1 L-__ic _-lMJL1 _-4-ljI 

Lj_ -J (juJJI .^^c-i 

y l/i 3- ' ^_j t~i" i ii j . u^ *u— II (j_4 lJJi t_j l_j i_j _J1j->- 
_>,. __j_Vl L_iL__ l5 j_>j- 1 oLj_j__J| (j_. l-JL__-JI ^ji_J1 _j_f_11 _dJ_ cL_i___, 
L-ljj !_<__. _;j-_ Lojic 4___1j ____ ^ .(j_-jVl JL_4__»J L» :}H__ • . 

and might well be ;<-!^_j x ^....11 d^LUL, JLi__.*_l a___l__JI -i^jjiaj __tjil ^ lj__a, (*) 
_!__' Lajy .3-ujJJI j_JL-_-JI -_a I j njUil __i_L; j j j .- .worth a glass of champagne 

_ll y_La _J_j_____J (JLi__>._l __5 i-JjJkJl _ptj Luj^Lwtj Lj_-J__j -_4 _jjj j. i j l_L* (~>-J_- L)t 1 
. [ jLiij-Ij] !>L»_- __j_- _jt 4 -_)J_~ L^_>-t (j- 5 J-*-j l)1 1", ii>" 1 "I Igjtl Jj-__tjJI ^_i __JI -_a_jj-Jl lUJj 


UuUoU JjIaJI J j£,_JI,j_L i _lJ JjUUIo- 


SjjjJL (jjL__ Laj__. 4___L i_L_-L_ ____ ^___ 5 j-'i(jCH SUIjJI Lot )j____JI 

Uii .,juji ^ji ____j sjL^yi :u__ijii a^ui ^ »___ ) l^_ ;_u__jj 

■ " ' - 1 1 4_uj__ 

3___, (j_J __>J__*__~ dLi! ___ 4. _ _>■ I -_a <"j<i <.-i 4___>J i ffi _j£-i ______ 

C/ .a J_-> 4_b j-i L_j-~S (jj-u Ljj (j_— >J . J-~ J— ! t_>L. _J ____ j_Jl Jj--J ijj^L— -Jil 
j| _j rt-ll (3jL__l!l j^i t-i"r i in J_b ij i"iii1I (jrU _i_l Lijlj L»1 .J-4J 1_0_/1 £JU _Ji 

( j>LjjL jj____jj_JI (j__ -J j .i >JL I *L____J1 j__ ju _I__J . jL_ ^-^--li J_o Lj-j__j 

i_____II i_J JU ,^__|j_J1 l_^_L_a ^ - J ' MJ |_J_>.J_J _)j£_ - L*Jj 4_1 ____l__1 _;jJ1 
jj_>- L$j| j_1 -i__>1jJI (jva (j_J i_Jj___L_3 _>__- _£_ _y__t__ -J j____a j-^-. 

jljjljj _— — LJ _jl______iJJ l^T—J J <S~I (j-Uj 4j_ l_— — _ _)J l_^l__J,l ____J (Jl_l___ 

J____Jl l_jj_-_j i I j__ (jL__j_l • Ij^ l ■ ■■" ! (jLi-i (j— — ___!! l_ij_u_>j_ 
(j_J . _j____tl _jjL___Ltl jja 4jL_J j__4J -">>Li __j_ijj__ J_>jj__ii J^j _ >_ ___ 

4 .4 ;.-- >_- ' JtH^ -— - Lr^ *J-~-^ ^JJ-J-^ 4 ~- J ' 1 1 Sj^LjjLj p-Lgj ij, jJI I _ _>~ 

__JJ 4__-L_fc___ _JJj JUU J--_ L__J__ JjJ__U _j|jLll"ll1 ~ I -» ■ 1 *v L_SJJ_>__J (j--«iJ 

4___j___JI njjjiio jl _,_ »j 1j__ , I d V r n n (jf 4_JLj _j|j__-V _j_L_ij _j i j_>Vl 

L~ 5j_4L__J jjj -jLjjj-j jj-*t Jj~- L» 1_J .^__lj_JI __jJ__ia (__ LoLcj — -j_s___ 
L_ijL___l _><_cj j__ljI_Ji J5^ jU iJ j____J|j -JIjj>LI "lLI_- i_ij___>, Lg_i ____ 

. _j___a _jjL_j (j_: 4_*_L> A_S_i.m^_- _j---l nr> 

L___l LojJ i____i Lj j _ a"i ^____i 'i^-jj - _Jj_i_— Ll _j___l jl j_ij_ j Lflj-__ 
. JUJI 2_«jxL_j L>*>-^ (jj^. _-LajJ1 ____ jLi__>LI jl__>^1 lj_t (jUa iLULlsI 
. LLcj (_;_L_Jt -JiiljJI jjiL__a j__j jj__J,l _jjL__| 

»U_I :M_lft_Jf « j*l 

J_j_L) ._pajJI .LsoL (jl*" Jj__J,l _)jl ■ ■■"II L^_~J_j __jJ\ 5j_l^. _ I 4 ij~r tll 

oljj _;_J1 (<J1_*JI __ii (j-ajJJ J____U -L>- _l (j-_ *L>_l__1I (_- (ojjL- J1 j__ 
(jj___s1j__Il l-i tj ( Ll_jL_J_ _l_jj _ "_jLjLjjj LLaLjb Jj_lLl)I ; L_j 1 t-j ~- <a 
.____LLl _uljL_-l _j_ij— J lj (ftJj-Al1 jl --j___jj — JjJ-j (j-— » U—ll (j_ jjj__J _j 
(jjU j-j-j-U dL»^_l 1j_b _L_o J_*-JJ - (j-J '_t j W j - 1 fJL_Jl __i) _L»_1 4J _jjajJI 

___ t^_jt^_J1 L_L_l_Lj_a L^j— i Ljj <iLjj_x__U _j__L_„1 (j-ulj__J__) . _j1__j___vJI 


p__.l$_jr_____l_ 


_yw " --Jl (jj-J-A (jjU (J_l9juJ| (j--4J L-J-L-t .(j-ajJi _L>_il (_>uSjj LaJ___. I nu_ 1 

5_7__j__ij ____!! 

Jji_*j . JjJ \~ 11j Jj c _iil jjji -.."11 (j-ui 4__>L_JI (_i_- JjJ- j__> Ljj__j J-SJ 

lL-jjj (__JI u_i1j__-VL y * _j__j jjajJJ -L_>ol ___ jj n _ill _»j\ "■ " 1 1 
(__ .4_f_-. 4_____ ^-JJ __jj__> -J___ (j_- Jl rt"'^! Jj >■" ■■_ 1JL1U J^-" (_t— _ • W*if 
___ LujJ <__jl__- ___J1 S__j_->_l £_!___J| ^-Jj jj t.jj tSjjj 1^1 II j^__jjjj___ -__>_>_ 
4JV SIjLL .__il_t__>U _>_-L-JI I jjt j-a ij*t_,: - j i „-_ V jj>__S,1 (jji .."tt .-LIjuJI 

I L i ^ ^ < u d La j 4_j___ 4__3 4__> 1 - ■■ 1 1 1 __^_l___j * t- ~< g y ^ -_ * j 1 1 r iL j jj^ i jj 
_J1 VjjJ 4_3 J-j (jrt~ ja ji.1 t i j j " IL \ q -_'i j| 1 _>>ji LLLc l_JJj ij_j___j 

L_»L_! L- Jjjlj _J (__j_i_j _,_>- ( 1 i <l JSJ (_.<_.__. J-L- __jJI . I i._".j.jt"(- 

^ JjT"' .1.' I J-4 . 4_JJ i lr-> J-Ljjjj-J. 4j__ _>__>! l_a 

__- 4_j_-- ci -_____] U <___-L£ l_l . UU_ j_jJ S4_m ___. 4jU J-j-a-" ... -t Iju_ J_ 

_U>_1j i_jVL_*J1 _>---j (_-- (jj-JL-Jl a j 1 - j»l j " 11 _>^-4J 4jL_ i_i!J_ ji 0_jj_ 

Jj_j .j___1 4___u jl ,_iJ_ Jj__ jjSLp V 3jj uu (_j jj_vj -_a jS-J V _y_J! 

^JL_J1 (j-a j-x_il jj_~__- _ t _aj__iJI 1_L* jj "■ " 1 4_ajj/LM 4_j_uj_»__JI 4 l-ij j jj 
Ljln t- : d_____-L=-JI 3 j i mill u_j_i_u Jx_*J _jJ U-tl 4_>.jjJ j^jSJI 2_iJL ,j\ .4i__L 
(jl JjJ u (j_a (jJLj^ii iiiJJj j_4j . L_i_^jV LLaj ji-4^-11 (_-- JL*_) VI Jjj t "" ii l __)j_i_, 
LTjjT-j SjJLi- SjLs (j_- 4__!jjo 5J__uj jl VI (__3 jj-j_> _" IjU . Ij-yi 4jU__o I jjt 
^((^-jjLLJI ClLjjii (J_a j_j}U| JJ_J| _____ ^LSj^I -_-! .4jJS_. 4^-jjJ Ij-uu-- <J-J>_! 
jL^_j 4jt ^jjJ J__J1 jJL (jj_Lj 4J_J i j___11 I JLA (____: lj_u--__> jU_>J1 (jj-L J_3 
j-j-i-JI j___>o LjJ_3j--J __-Jl -Ljj_j_Jl (j_lj_. :4_j__l _jLnl_-i . _j___! l__3_ (__!] 1jj_3 
.__j_,L5 4>.j_u SjJJ-^ 4____ t-JI 4-L--J1L (j-sjJI _U-I (___ 
__-JI _jI__-VI (_--!) 4 i i nilL (j-aj-ii -L-ua L_-L_>_1 Jj a aj\ ^jjl ni*i II jL__eJ 
jj____L 1 Jjj 1 ( n ~ 1 1 jj_i 4J_j_ijJ l dj_ jAj-J I (__u___jj . * ■■" ^ 4__jjJe_j i _L ij *^ . L" , „ i 

. 4jjIj___J1 K j -I /j ( tl I ^ < d______j j_a> |j_i (j-^jJI _L_-_il (jj£_ 1 ■ ^j . L ; "H j 

juSLil S-L___ j-S VI ^J^I j_j_i_: jua. ^JJ j__ jj__JI JijL.rill _,j s ,i_„j t Ijj-Jj 

_y___a -L_>_il I i>>jl JLs-jJ '('*''' ^JJ * ^ (3L__-V1 _L_jj___j^ (^-IjIjSLII J L '. M 4_a____ 
»L>_VI 1 jjkj i4_L« (JJJ-til _dj_u__il _hi _*J1 (__il ijtJLJJ _______lll L_L__j ^jjS (j-ajil 

,4jj1j_>JI ___l-L_jjJ1 (__ L___ 4 ,___ jj_ L_3ji 


UuLMi JjlaJI jjlL u _.L__U JjIoJI 


"___j___JI <_Jj_u Ljic, ju£t_ J<L -_<__!>L. jj__s «wonder "t .■ j-> r„ 4__i_" jl 
jf _?jj V L->j-_- llt| _._-H j(j-luV( j_- (eJi-ljSLII LSL-LSL. I_$j < ri^i<i ___J| 
j-t- (__j ■ ' *1j" '""^ _>u->J1 - " j a j 4_j_LLi_jj__L) 1 *" . 4______> jlj ' •■ U»-_.\l"i 

J__j JJ _-_j_l- l_L-> jl _--J--J il__jL_s oIju_j__"j j*J-JJ- (jL-cjJ (jlC (jj- 1 J-*. 1 
jJl_j l> jJI j_!L_JI (_JI__ jj . 4 n i iilnlt ^--i _>_U_L». (jL-il j__j (jjji-JI pjL*_a j-j---ij 
jVLal£ I jjJl2u _Lj_i__JI <___ -_L__' ^J__cSfl j-ut-JI l_iL £_l__JI -___;_) d_j_) jL__-V1 
. 4____l> ^jJLdJI ^JL-JI j__ Ijul (JL_>£_j (jl j-L_> ^ 

*.»___. 

_>-i«JJ . 4_Jj_n _£-iLi1 j_o 4_ija_jMi ..I -__ijj___i ^JlSjj _y_L_j__J1 4jj j| l_li_. 

<___J_> (^i-. tLli .Jal i Pi ■ .i 1 -?! <___■ L__.L__,f Ijjj _£_J_. J^__ j_<> LaLjio ___J| ^jLhJI 

d .C i , j. ^i C ___Ljj_L_j (j_/L— — J1 4— __uj L__j_^j__j ___J| -Li_uj___J1 ________ i,l _____ _j (j__4J 

_j__>JI ~ ^l - " --I jL_L-l I ini ^Li L ctj Lc L_5_x_4 \jjb (jj-L IjU L_-_>__j .4_l__H___ 

I jj*>J * __<>__>,) _U jj« 4_J1__- uL,l_M U jj-Lj j! L-_uf (jjJJ— _J-4 . L-J "l inll 
4_-_1 J __-_ lj ■■■ J J ljj-1 L__j| _£--JJ J-J-k. _/l |j_fcj . _j .1 -Jl Jjjl , n"l1 1 4_*-L_j jjS_ 
.(_-ll_jj_- _?j-»jaj --JljjLj) 4 " i , . * e > j*->jljJ ^\ _■ i" T\ L_lLi__J,| jl L__,l___ 
L." " LT4 j-_ J - J ij\ (JjLlSJI 4_j-_LL Jlj J___]l ^ lill __J__ "^j! Lj Ji__Ll_j jjj 

(meaningful (___« olj) ia___.j (concrete a.nr.) _^Li___a : 1j_j_£ (j_ ,,,mI„ 

. 3 X i ■ ,. M< [4__)j___ujj5Lo] 4_i_Ll__ -______k L_jJ1 2 . i .U.t I jj 3 _j "y"i11 

._y_ ^«L 1 j-A (jj^_ '' J - i, ul^ 'j^y-^- 4__)L__ __i__ \ jjjJI _£jj Loj__c Ij^jj 

(___j ii-ajL-. 3jjj__j 4_i__lj_> 4 j ifiL_- !_£_! tt fl 11 -V <l t^-J-i _-^_- 4_5t_L-_J1 Lsl 
(j 1 (__!-_ L_4 i [(_-j jSLluj.< j 1. 1 ] (_Jj_^_>J,1 ^JLJL 4 ii 1 1 "i « _jj-_i j \ i*i ^Ljj i ilr VI 
■ ih^k _--_J 4_j_j_- C-j^J "^^ J^ ' J-^>t J i « _-i-- iC-ii-s- Jil 4 » Jli a "Ijj 
J?] -__i)lj j__ j-jj-ij LjJjI 'J_a___- jL_j_»JLj (j 1 iTi 4 j^jinjL-T 4 jinLa- j__ __U«tl 

_j i nl i.nT i Ujj nj __i___i I jl . j__jl_j_LII ^JL. ^_ll_>1__j _j1-"" A -yr. )\\ , [fact ■4_Ll__>- 

■ ^!-- (jJi JjH-^jil 
4__j_u jj-L_ ___J1 Sj-J__11 __L____J| Jj,.l -t- "i ) 4_o_l_1j __jj___i (_jt Ijljj jt -^---J 

oL__U_JI __LA L-3 J-Stj L__j__- ,L_L1 j --«J ,(j_/L__ jl-^_>. J_-_- 3 m « ^ "l J JJJ -^" 

_dJj jja ' n 1 jl ^jL" , .. t L_jT j__ |_^J La . 4_jjjoJI _-i jA_l_____J I jc jjJL__u Jiiuj 


j n"'. I 1 1 * i ...I- 


I_l& . I j " U ; jL_5.L£lLa ^ ~~ j "*Hj 1 1 i^-jLg-iJI I '■ _1 "i" , ,,l ~. ^ ^ _jl «11 
l_-L_ jJ (j-l~- ijLij VI ju Ijut ljj_uu ,J jJ— Jl ____jjV j-L_J1 £j-i<iJ Ljj j\_l__J1 

<_-J— --> .-"1 i*-jVI (_,-- 4 niAjtl («_jij_JI (Jia-La 3j_-— J JL__a I r>ijl j_>j -<L_jJ„'ll 
jLg_>- j_a (JjoLjljj LajJ :4_JI_JI (j_ajj__iJI (_j---. 1 1- /i ~ j£uj_j 4-i_bj_J,l a-La jt Jl_£j| 
(j_-jj_« jU_»Jl :((___ J_u L_ij-i_J| j__ j^U-j) JU--1I J->- _JL 4-1 (_^j__u _)_L_) 
. 4jj____J| _J_iL~ (j^j? (__i_jj_JI (jij Lo| i Jjnnl.l 3jL— — l J-JJL_J 

L_> c-ijjjjJLi U__ jjj rJl jj^jj . _j _U__ _L (jl**" "La^a _>>^ 4L "" t _-~ l —J — -* 

~" II 4-Ll— 9 .")! jU. j ^lr J^- -> > SjjJ_C Cj|j_4 4 i_j__ij (j_l_J__JI jljS-LJ ^(^jJJ 

L_ 4jjkil1 4_l)j_ I _J_Ui- _ I "-a _jJj-l_JL 2 " ■*"■* 4j_jLpj jjSu (jjjJI t__jl i__-VI 
l___L_ l_/_L_L>--I -1_ l_j_$I_ (jjjj-jlll L_.L__1 ___ 4_L j-£_Uj .4_tl JlJI j-a L'a-3j_- 
4jj__V| I j_i_-l __!VL_>._1 ^ -,.,-<" .Ua* 4_>.jil _____ _-i_j . «LjojlI jt i 4j"Ui- S l_.l_* 

jJa (jj__ L-4J .(jjJ_vi!| jLL__l 4-_ 1,1 Ji-JLjj ■ 1 1 s~ c_j|__' (__jj| 4 j. Sjjj j a_| 

,2j___iJL jjL-_ jt «LL^UI ___1 4jj_i___J (j-Laj rn-- l4jL_II 1 i. Lj ___L$J1 I i " ii 

.(^V Juu "}Lal_> 4jjLl-!1 4jj_)1jJ1 __JJ 4jjj__J| j_a J_l_ jlj ,jJjJ_JI jj-JJ 

Adi* & *£M 4_t*il -J 

dJLds _jj jti ~" _j j ■ -I j " ' (_j 1 « "n jjj L_sj___j (__~JI _Lc.1j__JI ja_»l S_L_-1j 

(____) LjJI (j-uLLaJI ^JjL- L_i -'l a jf (__!_. (j----j iL^J "jj___> ______»! t "jL_-L_JI 

4_x->jJ,l 3JI jJI l_J,JL_- _L_ Jj_l (_^L_l_JI 4 -> j" \ C-i-T tt jJ _*_?.) Lgjl i.i-> (jSLu 
I *_'- j _ "_j_>-jJ,1 4J|jJI --L4J (jjJ-jJI JS-OJI .(j^Li-lII jL^_». jji ^jj-iJI _____ 

eigenfunction «LjjIjJI 4J1jJI j ^ '- iL _;j__-_JI i___vl_J1 ^JJ 4_l ,» ;1L Lai) LL_ 

La_. _______J| ___i) -__^.jj__J,l -Jt mtlj .(I j , nLil ,«__ 4___-*>LJJ "JLjU 4_j__- JjV 

r l 3 ,Ur Jj_vl 4_ijj___ ^-.Li-j «as if jJ L^». .^Ut 3jj_-jJl 4_J_JI _____ l_l 
(j__ -_i-lj 3l-*-j -j-U Lj-lii 5jlcL_JI l-jjl-TIj j__J t JL_ (_t.t (_____ . L^Ljj_! L__alj 

,__L__ J-_a JL*J (<J 1 j"-r i^- (jj t ~fj~ r J iSJuJU- l_Jj_>_ J!iL>v 

U_|j i 4-l--ij j j *1 _-j___j__ _j-*_- [JIj__-_I] _jJI -j-cL- j t' »j -J jjj jl Utj 
N j ,j -' Uj_L_ — j__lj_JI ___u_Uj9 ___■ ~_l__L_ijV1 j_!j__Jl ,*__t j-i 1j_v1j L4j_ji_.l 

l_gjV __;j_wVl juljJill ju 3jj____a Lbj_j_-_-l 1jl_i jja j-j-1j Jj .4__jJ_JI juljJ j-a 


Uir LnU J^LSJI _-_; j (juUaU JjL_JI 0° 


^jjo _)__T4jl I ■ *-» if > S "i f . I . I j*" Jj_____]| (j-«J i^yJalll (jj_i_b_J j_a___J I ftj_>j 
I ilt-*flj L»j*_' 1_ojj_i L_j-*_i Lgj^ i L_Ljjjj_oJ . ■-> _j_o (jrtit-ljl _jf Jj --' ■ ..t | 

.j-U-jjji -L/lLu-J _>c Jm-oj.Jj ____L_f (^gj" i ii n ___■ L$-j__j 4j| Lo_i . jjjj L_-L_it 
.(j-iL-lII _>j^-I LaJL-C j jj W(H (j-i ____9jj Sj_J-^i| (j| Lb.lLa_ 4_L_btJ Lolc 
.j_j_i^ _L_- ^JJ 4_i___1j j-__-1 j «" 3_L)JL_>JI 4_ijL_U I &-"l-J_> __lt! 4-jL>-**2/I 

j_j_j *_j .____j____ ^L_j_i_ j-uLi-T 4j_>jJ,I <UI jJI [Jlj-->-l] Jj j jkj *- I- j- -t > 

jLUI (___> 4__l_l___>j|j .a_u__r _>-1-j__ 4_jJ__i j-dj-^ f^_ <_-*- ^j-^- lt*-** 

td i ii j a U j»l_uL>- -/Ij _^Ll__I J__jLj_J <_U)l£_II ^JjIjjJI ji ,'""*• "*"'_ ^_J ^ jrljls^ 
j-Li _jL__l (___■ ^_--_ J£ JI-jj i4_j_>ji,1 4J1 jlJI _j JjLu 1 "i j J_>J (jl (jSL<y "- 
4jjJ__i JL___>I :4___JL- 4_l__>Lj 4_*_j_j ih-i->L Lo! "-"i ,J_ij_Jj___ aj_L__o 
i-ljJI SjLcLoJ 4__Lj4_- 4___l___J i _)| (j-C-CJ ^1_JLl__a jrt-L-Li _-J-C 5 \i\ "i mi 4 

. L-La_ 4_Sj__- (JJ-J 1/ ______ U.__q l*i 3j-L_-. _ 1 C. .JJ, * _ i 4_tl _v_- *>L___- 

j_j_C -4--Jj i4_4_jL_a Sj_cL_- _j_- j____1 (J_lJ 4_l_>j_<> -J1_ _j _)L_3 A j<-Aj 

j ^ln"t ._j SUil.1 L-ll i ii ->J1 ( _ i i ~r ~i i _jLj Ll! — ^ — " 4_.jlj_s 4_l_u_3 4_T i 4_J_jjL__j 1 

___ _l>__ k _j _>-Li_) 4 Uj i'i JjV (jL____il ^tjjLJI _>_. ^y-^LjL-u Lo_-_c, SjucLsJI 
jf -j-*j*j 4 i..j sll SjjJI ^jjLi jj_i__ jJ_l_c ;4_L=s__it _;_JI (_______il VJ jL__c*ifl 

.Sj__L_JI L4_-3j-J _--J1 4 -tj") ilj ____. 4-_j_J_JI _Jv4J J_-__-jj _-j--I1 jL^>JI (JJLju 

4_flJij Lcj _ "ii J-J-tt i_Sj-->-f J- N m iIj 4 ~- j* l 'J 1 iSJu- (ju ^_i__J_o 4jL__j J_>-jj 
jj 4j1 4__L_u___LjjJtj _jI___JJ L_______l__a (jLJ LjjIj JljJ .___alal_,l . U^. ... , 'II 

Lo jjjtjj (lL____4 L^_L__a">L_- f. LcJ_j_ui1j 4jj___J( _jL&jJ __3 Cjlji__i>. (jc ____)L___JI 

3_L__L_9 _LL_-_--ii| Lj9 lju_) SJjJl_v __LL-1j (jrt__ilj_J 4j|j_l_C 4_o| \ -V' ,„| I i'<v 

(__j__J1 _j_- _,L_.cj j__ 4_i_vji,l -JljJI _j (modus ponens j___)_JI j( ■-_L--i*jfl 

i j i t, , t_ 1 2j_____j__a 4— — — L— — _j- 4— SjjJ — i ^ _bj ' *^ . V^ j T 1 jjf ^lj|_i_*i/1 4- — Jjl q (jwO ^J- 

_lj_-.jJI ___Ll____J1 ___Ljj__]1 j_jj__JI jjijj .(j-L-Ji Sj_^_>.^ ^ljjIjj ^lj^*-? j^*-^ 

4__>j_lj ___ *>L___ __ij_s_j ,J jjl _j__-__,l (jj-jj-lll jj* 3 — ■ j"'' 11 4_Jr l___ij___ (_;jj| 

- '"'!■*- 4jLjl_> Sj-l_J jLSIc _ t 1 _jL_> LoJiLa (jjjiL-ujji (_;_J1 ^_l__>J1 (^ii (jjJj - (j_iL_J1 

.«oLjju--- jLi^^yjj,! f >>jt ...^j^y&^ juui.^Lj-Ji ij__ ^ jj*i?i j___ui jj».ij (*) 

modus ponens _jL_)fl *_____ jjU',^ -^L-ii J-_- i^-L_ll) _jL-Vi ;_____ 3^--! L-a^jI _JL_ 
Liilt LaljJ _ji jji- . y__i -JLJu 4_i___i i3-*-»-l i rt i ^ii - (___3 It __JI jl*^ 0 ! : >j* 

.[jL-r^-ll] LsjLp! 


p_t*. l j<| jj n ■ _■ lo 


;*&_i 

lj_'« -'" ^^"-j" r*__ilj_CJ( *Lj>j___t _j_j _ I _;jLJ,1 jl j_lJ *Lj_i_ Ls^o j gt^j L*jj 
f<JL__ 3jj__o __1J _; jjp il_jL_-L__>1 (jt jjj j_- . L^jl _j« j iU!l j__ij . Lgj t___-L_- 

(j n o 1~i ) j! Ij-fi-l Lll _j '"i"j J^J- .___tjJ_M 4jL____ |- tri « o *_a L-L-Jj Jjil-J _;jl__J1 
j _* . J-L_S i(-4-____>J j-P) ih-ntl CJ-l-J -_;jL__J (l-l j I nj ft[___ JS" j| JjJ"J 4-3-ljJI 
JJLjj La ___£ l___jj ijjjJI -J-ljJI SJt 111 - _-<-J -*! i4_a_g_a 4Jt____« _-JL__j jl LLlIc 
Sj^JI» J_»JI jjL_-__LI i_-jU~11 IjuJs _,ornl Lt .4j ol m^-w ujjJI j__L_JI jl__ _j- <___ 

•jjju-j *j_*-oj L#J i Ltjji. j____j V Sj^J 3____i1jJI 4__j__l 4Jj_Uj 4__ r.«chasm 

: ___________ Jl—_>j llJTj Lo_l_c j*" ■"■■jT ___>Jjl Jl_J ^Sj-gJI W_jI Cjj_>- jj| jja 

.jJL-tj j__! id__jjil Sj^JI L^jjI il_LLo _j jioj ___j___ .«^j__l <_nli *_" 4J_1 jj» t _" 

"j__L_ jl Lil_ L-jJ__ . ~u_»_JU 5JI jJI jj __Jl jj*jj j^Ljj---' <_jj_5_1_ Lcj 

d_2_j____ L1__L_>_ 1 4jj____II rjJjLt-o 4_-_jL_i j_- L^JLa c,\ jSUj [jjJI] Jlj-_-_-- , l 

_>-Lj_i 4jj_>o J_t : Lulj _jj_>.jja 4_____ jj -bj_t_i__ <_Jj~ ,1 - SjLcLSJI jl L_jL__a 

___ 1 j^-Mj . I fl j -1 -r_J '- ~"*-_ <■'*"" 4___-1j J___ ___ i Jj__l- ______« L4-C ~i_Jj 

4_i__J i_jVL___>-' j_- - j , 1 ji 4jj__j 54___j "■ " *i t I * j 1 ' 1 J->-jj 1 jLa i1_L* JjL_L-s 

I $\c ~i_J_j dJc j! i4__<JT ^jJ--j jl jSUj L__ L__jjJ_u ___ jlj>-j_ _* .oLSLJkl 
. _-*1ji! _>__JL*-JI j ~~ .'.tl _.j__"t1j ij-LJI j_u-L>JI 

jt Ll_. jjJ_____j jrt-uLj j ii11 j_a i____jj t_jL__jj -^" "t" 4_j__-j_ , I (_l_-_l 

jjj___jj _;jJ1 4Jj U rll JLi-it_ SjLcj i__jk. _,_! jjjlj-J .(«J-jL__jl ljj_t__J 

IJl^J (3___jJL1 ^JIjjlII J£ (tj iW\ 4jj Initl jt-j i_Jj [- j i>i fcj JJ-JJJ <4--o ^jjjJI 
_JJj ^jja jj U"" j 1 jj_JI J_a l!_j_Llj' . _ ^ ^-.'a 4_i_>.j_a 4JI j j^___jj l_3j___ LuLi; 
4JI jJI ~^ n" Jj JJ LL-Lal j (jtnj Sj-~ J_^ _-3j ■ (4-j1j--JI jr-jl J--J L__9j j_>J1 
.Sljj <j--jU LIlJ- ' ^ - 1 1~"_. _ .4 ;<nU _jLvL_J1 J_ _j;tt-"t jjSJJ 4_uvjJ,l 

____; (l-_i_____ -"jt) 1j_t ______jj <(JI~- "n _ jt) Ji-_-__i . ^" l « a L_a '----J__ , ___ 

5 j j_g.l I 2_i_)_jJ.1 U| jJI A""j i4_lJJ Jj___)jJl jt 4_i_- j_jj__JI j'< *"j j ■ - 
Ij-jjLj __J_jj-j_- _>_■-_ I jj Lj 1 .1 _*t 5-a- j 'lill _)J_-J .jruJlj ^-JJ 4Jji__'Ij jjSJJ 
Jj___ »--iJL> jL_i_J1 j-a *_ Ju j<*-JI 5 . ~> 5l (m- -__J__ .j_ul_»J 1 1 ___ Llj-Ij-. 
4__JLj1Li C_i1_L_-,Vl <>j-_ (j____J r' '■'"*'"' Lhjj .4_ijl_ 3j-_4 SJIjJl ^j ^"j <__ijL_>. 

j_o _'_L) r j_l Ll__ ^L____J jl 5jLa j_a ">LiJ> j-J-Tt 4_l*_. tj _L___>JI jl 4_i.jL_JI 


yjuLJah _L_UI jj_ _JJ _jjU_1I _jl_JI _uo 


J-j--_JI J , n 7 i.JI (_3 £__J (jt _j-£-aJ 'I J-v I Jji ^ (jj-J^ 0"-" L-J___ _JL__ 

l___.>L_-J| i.^.Ij- ? _,__] » j -^- 1 1 1 l_)VT jj __> l__j__i • J^ < "H " *1" *- -a _)rt_j_*_9 

4__l_ l___j ^JLc (___ 4_j__ij__i _J L;__s_-j L_j? ____. il_iJj j if (jja Jl_j-_- 1j__ 

_j__UI 1/) jj.^i m __ i-___L___ll (jo Ljj V ~ul* -__J__JI . U 1jj_ -__._. L__i,1 

Lp- j__-l ~UJ>— 3j_— 'Jj— j La ____. _jjL___ _)? jj_ (jja i j-TJj _-9j_-u . Jjt_>J,|j 

jjiil 4_j_»_II UIjJI 4-lLc. J_______ »___, JS . *■ ^cn ^ L_J1 Everrett L_^j_j__jj 

ijj „Tr ~~i ^J 4_jjJL_ oLiSJJ, "j j "- _ ""-Jj j*j) Jj "j Lo __fl i___jJ (j^j-l ^_lju J— " 

_"jLL_ Sl^-jUI -JIjJI .^j-JI olj- _;jJI pJL_J1 j_ I $<.a j j->-jJI (j-sLJIj <|jut 
j_i__j _£ <-_VU_i_-._ , tj o__S-*il jjl--j parallel realities "Lj1j-__a oL_*__1j 
. 1_l__j 1_t__lj _)-_■! £_"1jJ1 • <j _h->— >J1 J "»** M 4-L_l« 

(_j_jJ_>J1 ( j__lj__-VI j? j_Uj .[_J___l_i L?j i4_l_j__». 3j__) - (jl Jj-J L*jj 
5 7- m _,ji*o j? (j-o j___? lSojJ-JI 4 *1 _ <i . .. J_L*J (jiuUaJI |«__»J1 j__ __lJj_j-_j)/ 
La _rtj (jja IV LLl_j 5LaLo-i <-j___-_t _,? £j____J J_4 i_JJj -_oj . _>-J < u ~— a J>s_i 
«__*1j»J1 1 j-_> ^Jj-3 JL_-f _r- La L_l__' j? -iLl-" <j? < jj "itiU JjL____JI _y_- 4 J.i 
p-jj-_ _j»-j Jl_jj <j? -_J__L__j "u>>-i J-~*JJ V -J-~f Lc j__ I Jbl jLLj _J _,.\«".t,l 
I-^JJ-ju (__) ("ujIjjII _,1ji>_l . -U->.jJ1 _j--Jl j-4 L_j-j-_ (j? jl .l-JJ j_" _;j_-t 
. LaLoj _)>i« itl l _i> i «t J4><~ i____i_-j V _____! I 
jjj _JjJ->- '-'j i*UL_. _>_i__aj Cina 11— . _)l _rtj__j^_ijjiy I _,_a Jl_-1j Jj_>J __- 

"djLa --jL__j o-jjJlj ^ ^i-JI ._JJj (j_- jl_*j? __J| ^j___)jjl 4______LLo _h<i 

_;_J _-J-J ^ W-L- ,«_i (j_aj 'L_jla (j" -f "11 (j^LaJ "_* CjLjI__-I lJJjj ._)i" "II 
._JJ_ __^.___ 1j| I j- <\ 4 n.iilirll __oL___i_4 .^<J-JI <-«__- 

j_Ou ".j 5jj_jfc.j_4 c. jjj -jl *L_Jj-_- ____aLL-j .4_JI l___jl_ L ju____JL |j__ 

I^JjJI _»l___ _JJ (-JJ^LLJ V jlljJI _J-_i (j_ Jljjjjl jl_ < !JlJ1 (__J_- (j-~ jJj I _4__~J 

. L-jjj^bj_,| jl 4____i_JI (jL_j _J[ __«— J L_>Jj i4jjo _j_l__JI (jSJjj La _,L__J 

*j___! JjL_J1 3jJI _)___*____s S>L_J_) ■ ~'' V 1_Uj ".JLaj (jT (j-Lw 
J- (j_- jo__ jJI _J_ ___jj_^L_j_o __-j £ _>lj l-____jj (jT (j-L^j _;jJI il-ijj j l ij j 

. j^___oj J_i_-j ^ljJI :4_1jj_ij 4__jjjl_v 



p.T. 1 j< II - - — I- 


jjjLa _L___ (___ L___L_Jf __cl_j___> - ' ^ -» .-*• lic_ _>_J »'- jj_-__. -^*- __I1 j 

__il___~ Vl J* <L_ljj___j _j-fljJI -_■« JJ-^-J <_>J . J-Jj-_ £_i1jJL :Jj 1*4 (j_<a _-jl_j-_i_. 
_^LJ__J jJj-JJ -_JJ__»JI 3jj____j- *L-$jl 1^1 "i a __-jj_L_ ___• _____>_" _--Jl 4 ĕ>\~t >JJ 

.«Ij^laJJI L_jVL__>J 
j j_> jJLu _j ■ * " J__i__ t I _ I rt | ^ ^ 3 J— i -__>> ■ t — ~ i i ' 1 1 _ i 1 _ * 3 j__L_J I 

5J I-jJ I Jj 3jlcL_ __J1 -lj_cf _£ JJI (_>_>1->JI jjjJI j^j- . 3_L_L<j_-i *LcL___j 
___> L__ -___J i i Ljj j _i 1 1 ___fl ' (jrt-j 1 j-^ (j_c L__j_j_- '**'_ ~*- ' -* j -■•_-■* I 

____st I J-9JJ ■ "j .■■*-' 1 ; 3 jj t-, :1l __j_ [____« jLSLay ( _ > _L--_ , I ___JJ *Lj____JLi 
">J_cL__ _jT _jh___JI 4_>.j (jr^- l>_--**f ---_L > - L -~-' *L7-riJ-^ _$----~"' J La^ 

____ Lyjj *L_^Ljj_j__i 3j__>L__ (j__ Ij_j_j_jl_ <~r iii i\ 4-_>.j n II __Lj__JI jjjl 

(jl J i - 1 _-£- JJJ __JJ "Lj__l_ll Ll 5 J.C l.-jj I _)j VI . 4 tr~ij r ii \ - J "l^. - - 4__1,: ">___■ 

SL_ol__-J1 _j*.Lj_- , _I . J . .. — t d_J____, 3 J_C L___ JjV1 : LoLy _jL_____*t_a 

4l_j_l_4 __Uj ,1-1 ' - ■ ~- J ' — T J — _-t j t I ~ ~ a _J_J_JJ | J_£* _^y_/l_J__ __1 L_- I " _J 

J-T _nj _>~ _l_l_vj _JJL_>- __,jj_-_ r,l'c L_____f SjlcLLjM _>SJ . theorem 

_j__ 4 rtl" -> <t _______ I JLJ___>VJ i 'J ".1 1 Ij-^JjJ <*L__LJ,1 _>_L_L__J| L_jL>.L__j 

L_*_i__>1j -t i is-> t j 'jj-j j-L^ j-—* lj_-— -* j j ■ ^ ~ 1 1 j-j___i ._£_>_>. VI j__Ij__JI 
jj ___-_-- ^j-_--f j-ij-^> <~, r^ ;i gl Lbj-^j (Jj-l- (__-JI 3jl_cL__J1 _jT _)VI 

, LoLu 4__i_i_jo L^jjjj-o __jjL_i 
SjL-cLSJl ^j-Lj _jt _>S1_ij _5 jJI L_o . 3_)__gJ 1 <L_>-I ji! L___ (j_-_j tjV1j 
j__>j_>- _jj-L j_a Lo __jj___j_1 __!__ ______ joJ Ijl 1j_>. 3_-_-L_>J1 "t_L_-jj-^L__jJ,l 

5 U i ii Ijj -jL__J,l I jr; _y_5 Ju_L_*. (j-fl l-Jj ^j-t -_sl ji) 4 j i/>L->. J_C S-__| jJI 
'-■" -i~1 . jt__L__jJl Jj-ij :_J__-I j I jl-c La __s _______) J£ ._;j tx;tt l_L>-jj__j| 

-_aj ,3_U__-jJ1 _j-_L_JI -iilj lj_C Lo ^jiJ 4__>-jVl JS* __ic jjljjl 4j ^ k . 1 1 
1j_ft jV .("L-iicj 4_-___JI aJLA ^jJr- t*,] V LjIj) Jilau- L_^}Li__l _)L_ <_dJj 
___ j__>V1 j-i-J-v _>_>jL_j L_^J_. JSj <L g j"r iii n _j__cl _,___ -J_L_-_J ^.-jLjl-JI 

(j___JLl J_5____J (jf JjJ______J .4____JL_3_ 4_J_J_-LjJ l__JJ J_L l4^Jj____J1 , j«_i__V____J I 

Jlj__-j i_gj->.t 4_l_-Lj (j_a jJI < L_^j___4 V 4_uLe->-jJ1 L_ll__> L_vj ______ 

: J J-J-J J L___j__o Lj j j -~. ' Lj_Lc LLoj ___j__J,I j-4 4j-/ .#.(_,-_- J_T J_l£i Jj _"i a 

.«That -JJj» 


■j-La-l Jj—JI j>_-(-Jj <j_L_UJ JjIaJI ,__> 


jj jl>o jl IjI j_J ioj^-LC (j_Lqj LlljiLm/? 1j_vL- j\ 1j_- L-iL J— i Lul jj-jj 

Lg-J- (JjjJJ-jI! I J —jlj t>->LjjJ1 I _jr j iHJ ___J| jj_l_J| (jLl jL—j-> 1 i_ j rjj — J j V j 

(jLLJ __JJ L____j LLi! j j ^ edj_a ^jU". ^jjl L__ . L_«L_ -JaljJI <j_-1j_ 

}L*_- (j-l __I__ Jljj-j j-i--_H- _Sj__, 1 i-r r-J jjJI t «^Jjl5LjjJ1 ^Lj_JI>> 

SLaL*j L__j_3j 1__=-Lj 
4-____-!>__JI (Jjs <J j i^i -v _' _jl___ '(j^_9 > .u/-'t (j^* j-iJii J>L_>- 
4JL_- _j_»j Ijj i M iij _' ___J jci ilj__l i— -tjKj ~ (j_ <_j1j_L_VI (j^-oLjj_i-— llj 

(_3 ^lj-Sl jl 4-JT uS^ L y-- J '-' (*->'jSJ1 4JJ--J (jt <ii_»Jl_ r_j1__-S- SJlj_-j 
j! ^JLl— _J->-J ____ (_-_.<__ _* 4-0>L_. (J— I— — ) (jj ^jjJj—J r<-_ J - _JL__JI 1 _L4 
___■ L <j I-» 4 Jjkj <jf 0 . i n J______t 4jjJ_j (jt (__1_J L_o (4_jj_i_JI __3 JJ_- 

,-Aj -,tl j ^jj.oJLj ^JjJI (j_. L_Jj ____jJ,l 1jl_ (jl ^_s\j ___j , J_l____II 

L_jl__a ijjSJI Ijjj (jt cj_4_M _J__" L_^_4 '(jj-^J^ (jj ' n"iiM c^J_»j . 4-Jj h tll 
j£.Jj Ls __iL__VI (j-o Lu_j (t-^jjJj tjj ifiL_J1 _}_t (_J! ^ij- 'Lr— -'Wj (jjJ— — 

--<i"i"il _jSJ '^.1j .' i (J-" LjT *J_j-— • Sju_J Iju _l_J .__)L__yi __JJ 

Lj .-ulc, j-4 Lj ____. j-_ljJI __JJ Ijj-__jIj t( jjjL_JI ,\jJL*_ l_j-a-l jjjl __JJ 

L 3 Cr^Jl? 1 __ J " J~° 4 "' 0— _t- ^JjT ^ur-- ' J -*-J_ ^ ''"'j J-4JI <_-3 ii^'^ 
(j^l (jjtj_*__ij edJi (j_» __JJ (jjj-taJj : JuVl __1J jIj__j__jLi j j i " JJ Cj____1__u 
^j— . i - ^i^ __jJI ^_—>l j 'i-iLjj (_jjjjc.jJJ JjJ— J Jj- - " [jJl ^lj— — -lj _J-- 

Iju^! _JJ (jjjSL-JI _j <i~ 1 iij __j--j Ijj_?_- LjjL- (j-ajJI 

(_i (jt-LJ (__!l -Jjj iiijLoil _Jj__jJI - (Jj-at ljjJ__o 4_l__i - Jj ji"T Ul 

d___lj_ 4jjJ_- — i jJlljJI _L>t Cj-° >AJt J J-*^ L?_H lA- b -^9J J-* 

lj— J_-ae_ (jl (j_a Ju ^j ._5j—___J1 j»j__lll _L__ _*J (jj__C_*j "^ 1 j<_£_| i_>.jjj LoLjj 

__j_i_i __jj_JI -J_1jJ1 (jl__ _*lj i_l3_ («-ij (_—- ij- oVl 4jI_^j (___ _>ljj __-Lpjj 

_jL_^LJI (j— 1 4_J_JL 4_JjI Jl___jj[j jj__j 4-___ _Jbj^_Ljj 4_l—-__i__ 4jL__tl 1 ^ ^ 1 
(j— . flj_5__,j j«I_JI JJ— ___ jj -4j (^LiJl g_> j 1 11 it" (_._■ 5__<i->J1 _jljL__yij 

jf 4_l_j_<5 4_jJ__i ___ I r.,!i i^i jl 1 1 j r (j— jJ L-._j__ij -JLjSjJI 4_tjl J_~j j j i n i\~ 
*Jj-- il 'J l3.' ' "J (*-' J»-— — - <! _-__Ll- 4_<j^Lc i(j___JI _;__. * j_t l_4jlj t4J_jj rtiia 
_?-Ll-ij j <ik 11 (j_ J_->JI I j__> __JI (jL__.V1 J--J _jf J^—- __JL__-J 

. Ljjlj f. L__i _ll 'I L_jj—Jj 1 1 _ " ' 1 _ j r 1 ■ i*iiS?1 1 il^ __)_ ^ 1 « 1 *" « 


4 * Jr-i^l j-luJ jLLa Jj-ijJI ^JL-l-aj La j*, I "itl jjAjli (j^ >J Jl-i! 

jl ^L-ajl jqj tjjjLu/^l ^yS JjL» ' * 2 ^ ■ " Lgjj ^ t_>LjSJI IjL-gJ uuj— aJI 

jJsljJI jj-i: LtL^; compatible Jpalj-w ^l^SUt L^iiLJ, ^LJI j _. . .. a~ Tl 

^jLOj V 4_&!a (4_J_}Vl ^jLJJ 4_) t i "i. jej Jj-iaJI ljL-t> jl l-J-*^ i 4I_u l JL». jja 

«lL. i j m La -Jj»-aj Vj i LjJij^k -_L£-i_« -_JLl_- i~, i ii jt 4jL__ I j__J . L-_-a_ i L__„-- 

jL_i jJ __ ," -- > ■ j*L jL-i-l (_yl_- ^IsljjJlj 4jj hitl j! i l^rt 4 (_____jjj ii>__jj-_». -Ljjhjj 

■ (j -|l ' "Vl j_— 3 L__l_-3t_o L_i_4j__b j_». 
4jj g i iij Lo 4jjj (_?-— ^ j^Lj j-JI jj^>« } j t^aJ -ljSj—--t 4i£i_~^>La -L£)l-__«j jy-Loj 

LtjL^c.L .(1jl_v <^tj=.j^a 4_jjm__- i^uuLiL objectification jj.irJI 

^lij jl j-LaJ < rtj*? ; JtJ___J l_JJ_ j£, j jj . "U j__SJ ._£j-i_a _j1_ 4 a g - 4J__j_a 
i j-J _ I 3 jrt-v (___ SjjLjl «Uaj-L- £_a ^jiii>. jl) ĕjj jjLjJ Lsjiic JU->-j ^jUta 
JL- LoLcj . __, 'J(_a Jlj. i.n II IIL4J L4J-13 jj-L <_--11 l>---U 5-*-' <_£>-- l_JLl— (JjjjJ 

(____*, La <Li.jljJ,l 5JLu.ll _*jl_ i«Sjaj i.i^JI jLui L-..fl") j\ J>L>->> :j-l^AJI JLj-_JI 
I j *■» (jjijJ ^jjj jJjj _J j_j_iill <j__-Jl s^lj-j-u ..,*>__ll L_L___J £j____ *_l 

. J-I J J i r-* _g f(_j-LU L * ^ i J 


/-223 


:__jj__J jj__,l (*) 

Understanditig Quantum Mechanics (Prjnceton, N.J.: Princeton University Press, 1999). 

. [jUj-.j-!IJ (jjIjjJIj iSj^j Luji ^j-ajll Jju. Lla j-ijijJL] , 1 ■ ^ (**) 


^ljJlj ^lj-JI l_Li_L^ o*j ^>L-J1 --^ 

Ij^j__ j_L___ jjj__Laj . 4jL_fc__ 4 *j jL - __l_ La-Ij 

L_j__ j_J L__jjj jjj-- oi ' 1 j- 4 l>_--> 

-JL-_-[ (j__4j V £____jJL.I _>S_ 'jj-*-' L>>> U^i 

. ^rtmlg JjI-- (__ tdAl^." 

un 4_9>«j.i J-* ='Uj mi (___.l_._i jij___t[ 

v_>L*jVL JjJI Jjjj _->ljJI SjJ-ljJL ^3j-*-« 

5, 1 <■"> (U (jj ^JjJ! -j___jJ LaJuLc, . Jlj-_JI 1 j_t j_- 

JjljjJ ' *j ^ ~J uJ I «J___j i_-lj_ (j-a ^ji— - 

_iL__ iLli^Jjj J_^__i ( ^ij^ j! ( i_jLj-JI (___ 5jL____JI 
► L-i-j-I o ___ <____ Ls - J j _ _> -Lj T jJ-jj jl — JjJjj 

Bernard L-l ■ ,_jj jL j_> Ji_- j__J . 3 n .i n >■ _r-~--- VI — -__>» 

__JI .u_.j <4jLi_j s j» ^ijti L-tAj^a d'Espagnat -jL-_<: <>^___ 3* «^ij-i» 

: l_L_L_j_l -____jj j-J-il 4_t-oj^_-_ JjJ_- (__ -L_jjju pl.-, ^__, _______ .i l( __j»j 

Lj-^j-- «something La L__j___» _,) j j " u' ^ oUKJl ^ f u____i 

^ Jjl LAjjLj |_C T — |__JJl__- J 3__J 

____ A - . I , U Ulll V J-iljJ :d_*___1j ,L_J ' " 

jl _____}__ L«j___ ____-__! jT 4-x_jj_ _U L-L-i^ jjwj-i_j 


p*i"-l-X.H *-- A ... la 


L_-j_- i rtji^ij (Ja_>Jl (_.1f, li-cL _jj}--J tjJJ-tl "LpLjj_L__l ^lasI^JI l__-__iJl-. .(jjijjij 

dJS^JJLJJ __J__, (Jj- '^>'vlt ^J-LL-JJJ I ' 1 1" O \ _jl (^jjjLJI l!--_>--JI Jj-i- jji ^jtV.<ll*l 'LjlJ—t 

IjlJ.1 -ix_p- ^ JaVl (____ ij-JsljJI IjL&t "us-j-- i,- 

j-__J ^ys-jjjjjjJI -___ jjl <__Jl£' ^Ljj_iiJI -Lj_j_l jJI (J-jL-JI _>« j-l... _i_-j*j 
<L£j--f "Lp-L (j_a . ,j^___.1 (j>-JI _.-_- ">Jy-L>- 4iltoT t iV'i (jt Jjji t(^Li- f. i!>lil)l 

. 1j-J-_> i ^ 1" -L - Lo f(_j-ijjJ LjjJtJjJ (--LaLjJI "ij|jj| iSJLA ^iJjiJI ^JjLj JLJjy 

itfLLi_« (jj_ jl ... A-,..VI ^ ^LJjJI Iju Lojili- LkjaL LLi Jljj _' fJ_J1 _i__ 

(jjJ^LjJ — L_o- j_>- L^__L_a__ljj L_q1 i4 J . ^ljJJ __>___lj j___1 L^jwO ^l j.-J-l (Jj--»-J 
_j___3jj| l ju_ ,___j__l i LJ_T [_Ja_3j L-J_iiaJ3jJ L_qljj - 4jjL1_ -j-__- *L!j___j {J^J*^' 

(jL L_L_ul (j I ~-l f" J <L__tjJ ( j-OjJl jjJ-JO -__J___JijJ 2julJ__ 4_LJjJ 0_S-J_ (jJ-JI 

j— -I JJJ— Jl p _ '*'*'_? - -__-J— — 5fc-_ 4_i_ j— -I JJ-l-JI j-bl— __ o t _jjj__J jjal jjlJ L___3jj |_J__i ^J_JI 

L~ i d_i_si jj_i_c. jJlS"? "L_____ jl 1 ______ij <.! >j jjjjJI (i(_ T __JI L^-jT (____ phenomena 

L__jI «appearances j__L__-_ii 4-___ ,<__ jL_*_JL jjf jj>____J1j) _Jt j_)fL e__j__o 

eL_l_Jl j-__l-J Ls IjjLj*| 1 r. jl i »*. L4J r». i-j ___J1 LjIjj i_a_jj L_jL_Ij_1 __.! j-l_-_j 

L_f JlLI _£_! L___jJ.I I-J-4J LlJajj .[^piiiLj (jL -JJJ-*- "__J__*J1 *Lu__y1 J>---JI j. 

_)l j .~j i > I j_> I r, „ l_,j i ..I _j1 (jjj-jj ___JI « iii ^ (jT ^j-jjj U>j-_jLj j-j-JI ji _j_ (*) 

5_^1j_^-, .„ V JI 4__^_ll j___c «_l_L_J1 (jjJill ____.lji j_j >L_-t (tJ_Jl ij__l_ ______ _£__! __j__ljj' 

f V5J- JS" ...>j>-i Jj_T -jjJLJI 4_t____jJI ^ i^_j ,3 j „Uill a : . .-^jU -j - j . .'^ jil j_ L__l_|j__aJj 

j_j__l jl J>_JI ^-Laj ;J1 i.i i"i inL «__ jsl-uj _-_ji.l __- j-_-j jjjl ^-j—il Ij-jj jjj-i-itj (<-_il_j_i_3 

-_I_^>L___ -I lj-jIjJ.! ^__u ^jjl t-ib-l jLlJI 3_.j ,<J--I ______ ^ j-j-". 1 jLl_! -j-jj JjI_U1 ___j 

_l1 jl_l__l lj__ t_J"J -^l-tlj— — J Jl— — - —JujJJ 4_JJ__L^J _^jJ__J ^-i-_j_ JSJ-_J ^ tCL " _jl J ^lj ^^JJ^ J— -■-'Ij 

jt_|j_ jiini' L4J _jl__ Va .4___ cj!nj,,,ll ^-Ubj jiljjJL _LJ_-I _-ljji (j__-_- L_J-JI -uLjjUiil' 

___- jtJ—Jl -1 tj "1 al __-L__J ?J_j_ .1" iMjj __Ij_i__j -La— "Sl j-j-s—u . aLal <i f.1 (__ _>_>_■ 

ff |_U- L__j|j) . _J3__L>JI ^->^>J ^j-.j- J_«J aj_JI __)_a ljjj—> i.ii n"r'Clj iL^JJjJ __9 <*JL_j1j ol j irrLjJI 

^ OJJ-' J^L--_ _>_ L_lj_,J JjJJ- ljJL-I^JI -La-.l __--j- rj-JI -JJCji^l *lj__l_--l 3____0 Jj) J_ (__. 

(_-j>J1 (_-3l_yt j^___ll __J| L.U__T _-__--3ljJ1 J--*" .j-sl^SLi ___L_1 -> _'I IJ^UJ-iol^ 

. (_i-JJ p_j_innil'l (__ 

l_5-l_) j] Jj_JI -_JLJ,1 J_-i_i ^y-J .-__jLl_, _ji_-lj__- u-a _jjlj-l jj ... ^"'t Iju» _jJ! Lj__ii ju-J 

__JI ijjo-iJl -___J_JI _jj .4_l-__1j_J Ijl , ^ | - |jl -L_ub_ I (___: _j_ijj---JI i-ij__l _>L. 5-_ _j-«-.Li t_j___JI l_l__ 

. 4jjIjV! 4__l__~ u_s L_t___jj Jjjij ^--_)l Lft (__-_)—> (j-. 

5_ij.°>ljJI (__-! j>1 iirn'lVl l_LA _jl L-a-L-i' ^-L-j-i.,, -L-JLJl j,jUi„ll ^ji jj- _____ j__VI __-,-> La J~-*-1 ij_- 

. .LsJjJI i^L_ijUj4 ■ ■■ (JjJlj " J_-_JL f-__-J Lejl <(<J_JI _" ■■■>'_ ^TI (__; jJI S_J_l__lj 

:_J <_Jl L-sljJ- miri _ ,__! u-SjJl i_>UJI (jLi^ (__,__ <Gj___ jj_ -_J ______! ( |_L_s LJ^La-;- J-LS-i Jli-J 

. _(jL-_--j^l] L^-lj (<J— - II -L_Lu_L_J LJL t-4_- i-L___j___JI __TAJJ (tJ-JI 


4i)jJ_~ <__]) _J_jLl V 4__ 1 j__IjJ__ ^ !lL_4_ jIJlSj _,! ^^J-JI 4.4^3 __<_ tJ-^ljJI 

Uj^j *«____ !>L1_>> (__)! _,? j___u L_jJ_- l _j__>_'| _L__-_'_I ,4_l_. _j&IjJ1 
_ru 3 « -)ljJI c ^jUM o l_Jf o^- ^-^j '^— 9 <3lA^} I ' 1 '< r 1 j-— ^ _jL_L>_I j ; •" 
.__jjJ_JI llc. __1_ l_L__1 -f ^<tl _ j>L__J I _jr__>j aaj^.itl 4_j_II 
^JjJI Pierre Duherrt (^n - \A"H) fu-_>j- j j j. j. «-_ j_-j 

_jLei_g__jj Luajl |*JL2j) iJ__*jJ| 4__t,j_4j 4j__IjJI _j-Ij i_ijl i>_JI JjIt "i i j_l$_JI 
4j_*j-1 L>t 4JL__1 .5_jjLjja II ^L-a j<JIj 4jj1j_>J1 _Lj_aLujJl JL*_4 __-■ ~<a-$a 
(jj_ ,Lj j ,iTI L^_i_3 Jj >■ Tt <___? ^-ill oj,-"r_ll tLut ___ " < Ljj^ 4__5L__ 

(«J *— £J j __" '^''jL? — J-jjA—» JL«-_i _____ (_o_j_. jJJ_1 .classicism 4 j<j ..,_>_-; I 

j-Jj ____ _JJL_*. _J__tl j J - rJ L 4_<i_> 4jIjJ _-l_- _L_> — JJ- J-^J * I J J "i < L#J J-jL_u 
5 jjj i ^> 1 1 3__j_Lll 5_L__J Lj_xj _i1 cj , „lj - J-jj , CjLoL^-J a 7-j"'t *Ljj_JI 

c__-~ juu J-i a'q l_wJ_- |__1j£_1 Li-ulSLw <_ - 4 j . "j^jJI __ I jj t-> "J I _,! (__!_ Ij-^Jj 

L_j_a _____ ____!! 4j5Lj ,i>L-Jl e Lj_t_Jl _____■ IjL-OJi |_laL_ j j " «J 4_L_5 4(<w-_J_ 

. LLo lfl"*j.'t- __- J-a-JL 
<_uj_s .explanation jj____1j "Lli_ _JI __j i_j_j 4_.j__ j_>.jj .^<u_ij_J L\Ja 

jtj^jLi _tj___J t^j^Ljj_L_'U __L_ pjJ_Jl fJ— Jl _-- .ji__ji _-_-. JjloJL d__jjj«_a 

L_- iju-ljJI __a 4al_. __-> L*j l_4j_» tA _>jjjj tL-iSn _jj_tj_u jf (jjJjLej (jjjJI eJjJjjl 
Ijj-j» '*i _ujJI «atomists jjjjjJI» l_J___Lc JL__a j j Vj .^**^ Luj_l__ LaIjj 

jil m -k^JI SJljjJLIj _) nn i"i II (j-o ^_L_J1 ej__JI — )1j- 4_a__ljj 4jj__u j_*Ij^_ 

j^4_J ■ ^ ' '-^ _)_jLj___ll 4j— _ui(jJ J_>l J__J1 djL_) J_t__ _j1 * _JJ_uC J_w JL_ 4jJ-__J 

cjI <■ j i n>. fj\ i jLLo (— j!j_ L^jj— i^y— tLjjijL! jjijJl __a Sjj-_> __ja 
jjj__ 5_1 1 " uil _>_a" [_ _yij .t_j1j_1 (JpL__ jl J-^jJI <-jLu_i_- JjLj Ij_> Sj-t_u_ 
,_)U_i ^|j__u_L j_wT jjLuil _>__ _,_ L^j1!i Sjj__1 
_Lu 4_J >V U_I I j_ ^ _j3^tj jjju representation ,,_LA^;,^ - iu,^^ ^q LLi^ (*) 
I 4 »j Jji>- j! <t _y_.jJ I (_)!_ j__a 5JU_kil L^lL—iL, 4._, ; *_JI jj-uJI sjJjl; J— ■ 1 ^JJ- 1 

1—3 i^y-JU _H*jJ1 ^jjj un— 11 (^JJ_iill _*_._— IjJI _— *JJ j_JjJ_)LSjjJI ^JJJ . \ & i'-l 11 Ja^J" 

L^JjjjJii L<pjiL_a j _-j— , I ^ I — J1 jLC \ _j>— _— Lj^jju LLIj ,b^c\^a n,-»J.I jjj^I 

.[jU».^!] __jj| ^Lii 4_L. 

iii_^j_>LiJ_l» ^_L jj^jjju I, _>^-_j LjJ_j_J 1 u _L_i ,i_ijiy__yi i_jj-_JI ;jL__>JI _— Loi (**) 

i,5_i_fll_j)] 4-£_i J*_J L_o ,-_±_, _,— Lo i ^i , _JJI ^Llj-'- 1 ! Jt-LJa _j ^jj_~_ij _jjJI 

. [_L__- j_.t] -___>1j 

M 


jn*i*lj< H jiA.,.lo 


_)-* Li ' _/*"_ * " ^ <3 'j " ~ *** ' " ' n 5j)j 4-j_____i jA__J 1 4_i_*_3 1 jJ I i **jj *~ j_& L_jj 

, J_L_J| Sj_LaJ 4jjL_ Jg-Mjjj) tj-t ^ ;"J I _J__*J (_">_J *(*-_--_ 0^*1 L- Jl -- , 'j *_r-*- 

-*-j__» ( 4jjjJI ^tjJI B0SCOvitch ( WAV - "1 VI _^\_9j___jj Lp-T LajLLc 

j^J ll nl i ^ lO 1 _^_— _J L____l-J | ( J^** ' J i t-t» * 1 I J-JjLj J_L_ i3_LjJ_>. **J A 1 t\ I I j i > f i A" 

. l_Lo JLpJI L->lj-* L^ 4jj__Ij ____l__>- oljjJt _jt ___. _d_i ___.iT 4jjJ (jS-j 

j-_JJ J;l t-" 5-.UI _jT Oj__jJ J-ll L-oJu__j . _____ (_-_---lj _^i"i __aj----jj _j| 
ij-iLJLi. __JI 4_j____JL Lal . *L9rjJl (_9-_t~J 4 I j ■*-" _jl_i 4 I j "j . « L_.lj-J» (jLS" 
ij-J-lILc. <i__jjL_-_J -4J___l_-j IjJ--- J-J-^J L_.j-__j Jal l j - fllj i>j i~ i'i _jT i j> 

_ru_-_)j 1jj_- [jjjJI ^L-_l*JL 4__j_e jcjj-jj "-*--~J 5)-_j__ j_u_, j-.. 1( ji__i_ij____^j 
4_j-___1 jJI _jT jjj__*-'_ , 1 (jrt-aJJII J-i . liJJ j _-_£_ I jl * - jjjj i4__*-lj____ 

. 0_J->JJ J_U4_JI _j___-L_____*t_J _sL______M £-0 -LLLj-I-- J-JJ 4___Ll__ja 

-_a |jL_>. j-Cj-o O-Sj <_-_- j _L->J1 -_i__ jJI -__u1_CljVI l_jLo>L_JI C-j„$_a 

i( __--J ijj__ _yi L$_Jl Ljv--j! 4___s-^U _j-.j--^jL-i-. _?_LiT ._-Jj^1 L_L__J1 __)Ljj___j 
Lal t 4_j_L_Tj__II __}___' j__=«JI lj_______i _jT _j;G____-_t__4 _rujj___j j-L-lj 4_iT i IjuJ— -J 

J^>ia\ _jt LU _. i i iwj ___j_r - j-ijil 4_»-jL_-. l£JjL_'_ , 1 jl j-^jdJI t_J>L_)I j-4 J_r_____<-J 

._J miU I j_lU UjjI^L. _jjSL- Lwj Sj_>.'_M __!_- ^jjjUiJI _$! 
(•(-•ij i 1 ->T*I j_ --j) Posidonius _j_vj__ujj^jj _j_- __1-__J1 j ^ ' --1 

^jjj JjVl i_kjjii!l ^ SimpliClUS _>*J J m J^i n J '"J _J_i V^ i ■"■J? (jjJ_L_JI __"' -- 
. I Ji_>- jli--Ij j*_-u (jr--^ (jr; t^u nrjl _j__j_L_J| 4-Lc j-_C ._JJjLiJ,l ^j-jjL-uJI _jj-_-I 

4_£j->JI a_L_i _>__ 1 jjj-jo o' Oj-j-^^H JjL_-« :5j_-)jJ1 L-_ij>_s <Sj-*- j_- JLa 

^jJLl j-jt^ II ^-IjLa Sjj^j-w-JL 4_SjLi__ i"i i .ijl («_^L___lj_l_l jjSJ . 4-1* -m jjlaj 
Lg-ktjJLj ^cj 4_Tj_>J (_Jj->.l La Sj^j^s 4__i_L->_iJ 4jjj_oj 1-cjj 4jjLn mll |_lj_>.^/| 
((j_i_L__J.I _JJ i gj (4--JI (j])i -Lr Vf ?i <n JL-J (_"jJI J Jd "ill jL___iJI . _L_j _jL_u_VI 

.4___T jl-s."-' L1 j__i i^_JsjJ 4__j_"!____,Ij jL-ja".*! ^jjL ^ ">ju___. CjIj-s o_l-_j 

jJ_L) (J-oj"- 1 ! J-k ■- A'i Jlj ( ii II ~-jJc- _jjj J j IJJJ--^ 4-Jj I^i i i_Jj i"i ) L_aJL__, 
j_4^l _jL_" 1 jl ■Jj__L--lU jj___J _?j-^t 4__jjJ_> ,j_4 _j| t_j.ii in -Jl Jj-_- L_t___1j 
J_LC _-J| "rL~>— L^j-* ( l_3_L_-iL__- _j_a rU i n J (jj-o _j_^3_i_Jj_lj_i 4jjJ__j _j'_ t njUjiS 
_____Jl_>_i L--jl__. .jJL-i^sT -we--- jj L_3_-_ L-Uj J*?j ij-jJl-TJI LiJjLjaT jj*. JiT 

jj-__- j__ '"■ ■ '■>! i j-lLjJL__ ^Ll ^lj-> J_—» _jL^ La ____jjlj 4_^LJjjL_J1 S ...^'<'tl 


_ t _jj__> .'l L_aj_ l?Ji>J L__j__>j iL-oLu el_i_*__(jJI jjl ~- *_ ^oJL-JJ (j__]L__ __ l"i<." 

J_" JL-u - jl—_* J-_o__ i4_i ^il iii t l lj-_> 4____fljJ __.j__j_ _u_t J__j .4.j Aj_-L_I' 

* I ' * ^ ^ J l_9 ^ ' ' ^ ^ i — ' 

_J j___*« (_jl L^jjj __Lj_^_! Ujj (___!] >-jj-if -J -^ll Ij_- j__ 4_JL>Jt Ljljl 

j_; 4_JL>JI __jj___J 4.j jiil_L_Vl __|j_ojJLt _L__t -«JJJJ 1 g ^ J m 5j j g __)t j jljlLc. 

jL__/VI ^L__j j-_ j___J! u3j___j Lg mi _"i ___. 4.,- j ,iU1l jylj-a _)I j-~ 4_jj_L>JI 
a^^-__Jt _L___^1 _jVjLj_~ jt <i_i_ j___Ij ^ jJI .^jJt___JI reference system 

__Lt_a 4J _y-jJ 4__L__oJJ jLjjlLI |j_4 (Jm-~ _Jj_>! 4_j_-Li jjz . lj_>- i,„t j_j|j__iJ 

4-jjaja- I Lj 1. il j-a" (__!l ___ J__l9 jj_L__J 4jj_>IjjJI £>jj_l__]I j_ i|___L- ___-jj_-jv<i 

___ ijJ.1 c-ir.j-j J__ ___)( 4___L>J1 _j^l "1 <t "II _J_i j 5jj_u_J1 eJJbj iJj_~_t_Jlj 

jjj 4_>jjJ| ej_£j I Jul jj__i jJ 4 j i >ljJI jl .j_a1j__jM <______J Lg_~l,i V " mi 1 

.4ju_>1jj3 (J_ii JL_ _;! ____ jj)_j jt t__t-i -JLlL) « L_jj____»j t4__l i .ij t l 

-_j_U__ !>__!! *Ljj_4__!I __ll jjjuj LuU- 4_uj__-Jl __-IjU___._I oX& __!j__-J 

<b1 J-9 . ^ rdj i<_ j_>» 4_iL__' ,___> .^jj_sjI1 |j__ _>_. j-JJJ <-JL_ La __Ji j_____jj 
___ j_i!jii j__i_u jf ^jL-."" -j Lg-_-L_-l Lr--' 1 ' [4j_9__ Jt] 4_u_L_JI 3 j_) 2j_lL__«j 
__L_J . -_u-l t_U LLuc- I ; • ' ■■ J_L_*_j j? ^jt-Ti nij _ 4__Jj ijLsc-JI __Sj ^Li-i-JI 
l_ij_w t L__jj 4J jt" --I 4j1 _ , l t Jj3-J-a l__j__JI )j__ JiLa jb 4x.L_i_)! j_a (<_ij-' 
_jf __i__ 4-Slj_iJ L-i-tj j__Ij__JI j_a Sj__l_Lj_o <L_>-1 ui 1 ji-*J _* jj 

£-_ljil J_~_> -_« LLI L_j_i (4 jt -°iljJ1 (j__ j_i__jI j__ 4__L_i_<iL j-j_u jj .(jh=j_- 

L_iLjj__a_JI )i 4jL__J 4_ijL_II 4 1 iUH ___ . JljuI jjJ j-a _f J_j_- c^J- 3 O^- 

,2_____>UI _j___l _j___U ______ (j____u ^l (___. La _;_Lil jl Jj_j «Optics 

j__ ( La 4_J___ljJ L___'_ IjjU I * , * 1 11 J _ jJJ-u jL_ i_JJ_ _>_- r*-ij-l ur-C-J 

^JL_il Sj_iLJ,l t_9j_*it jL IjL__i_1 ic_tjj--JI ___ jljU"r . »_f 1 _>_ ^_-_*j ________ 

,_^_*JJ 4j__p___<) _jjj_»_tl 
_j_>j__u __jl__j_i _j| tLLa Lt ii~r I nJ-j-wJ j_pj j[ ____ L_ijj_». j~j-J- jSLj (*J 

j_« (__u "5/ _5i_JL-' jj_-__- i-Ljj-a-JI __JI 4 1 .imILh : JL_ 4j _• 3_i__j_- L__jj_s 
___ 4 jl f ____■ Lu jj_-j jt jtLj-i»,?! ___._____! (, „j < L_aj-_f fJ 1_i L_-j__j L4j_~f 
- • .^ ljjll _f_l_Jl. - . _j__ lj-_ Sj___JI _3j_h ^l___I «___!_} _;jLj.I __-- Principia -l ; (*) 

. [(j__>j_il] -^j- nt-iti -n,,.lAll 


|T__jl__-JI '.______-. 


J_S__jL tjLwTj .«l___i__T ^\ _jj__j C>T j-_aj "_' LgjT _____ 4l_ij_J1 _jj_i <j_<i j-sljJI 

_j_)j ij in ^ f_JL*Jl ; LjIj ti" 1 »1 Jj-sj jjT _____ _t*-^ , > ; L__»Lc -JJj (j_- 

iaj^LS L_jl_;______jj_ > _j__Vl _sl J_^_jt _j-Jj._-3.il 4j_ t 5£^J|j(JliJ|) 

Jl_T _>— J lj_-__a (jj-v_) _jl <j^-*iJ ^rj il_1___----jjj ( ^j -V 1 ij (JjJll-j-JI ^-J— 1 - 1 _ ^ 
.ii^MJI Cj^jUJ,! J£ J-L^ 4___)1jiJ j-L-UJi f s5L»JI Ijl* Jiij .((Jl4>.j 
___aL_J| 4 gLUI (j_Jj .j 111 r ^jLoJI (jj--J1 (jt- 3 J_-* -Ls ^ur^ J-* 
l_3j_ljj Lij I VI i-ijjJLI t j J <jT (j-L— j a & t * . ,\\ K \ | a t * a f j \\ jL__c. 5 1 j ■ ^ 1 1 j 
_j-o 4_3j___a J_i j__j _jT l____j ;lL__I__ l.i iL>- _jj» ^_*__ll _p_lj_i__ VI j-s—J _- <i "^j 

.jj 11 "^l jL_. Ijl t Ll j 5 r- '-"' Lj j"t jl .3 jtjSll 5 jj Li-_£_-T Lj-JLa J>Li. 
I ___bj , L_|_ - __- - *L____I _$i ^*-* Noumina Luaj-JI __!1 Jj-_jJ1 J_-»-'i . «_ 

. J_L__-1 ___] j JHJ _4_.L__ (___JI JJJ J-_— 4^_».J __>£, lj-J_- t ■^"'^•J ^ 

*Lj_>_l_> __a ^jLjJlI 4-J_lL-1JI 4 fl j „11 j__. JLij _jl _>£*_ (jjJI j_-~J1 -iJL___ 

J-jljJI (^--C^LSLJ,) Jjjj-j-Lo J--IJJ4J iJL-J.1 J_-^-" (jr-^ --*-*- *j-^- £ _---L_Jl uj-—' 

4j_Ls J_»_) _ji l__*j o-^ - ■Aj>_H a _>_-£■ Ls *_a---J L. jj-L _jl__" 
4-44JLI 4j_iL>JI <•___- (__ in r'i jjJ .__)__L__- 5jj___j ____ '-''I I _ 1 1^ j -V I"' Lj-^y - lS-jLj-o 
H_LJI _jl j-jj* cr- iJ-Aj-* jT J_-' j, -> LLj-s-i ^-5-0 jjT (jijiJ 4_i___i1jJI _;T tjijj ___Jl 
tjjS-i (j? jj j< j— — __!1 (j-L-j-j t __l__UI ^jLoj^I ji i^jL-..!! 4_u>L___JI L_Lti LT 

,5j_o-Vl -UKJl U4J 

L_J Ljj, j-jrj _;jJI |-J__J1 ^.j-j i4jjlj_>JI LCljiLIj jJI L___j T j_? _Ljj (jT l_x_>_j 
4_JL_>J1 4-J^L____-.V1 ___j_L_-jJ,| . I jl 1 f I _l^ 4_4jUi i g jjL 4Jj_o_ _;T (jS-o-J 
L^J (jT ^-^-o-J "_?T *J^i ui L>» C^jJ' Cr- 2 ' J^^ L_Jl ^----Sij J-->T 

_jt_i_j ^**^ _^j£jL_j__|j -rl__ jjj» J_T__)jL-tj .|«jj1jSJ) ISL^LSLl^ ___a L_bjjj_»- 

— jbj ■> 1 ry _dJ jfT ^___-jj 4_^l_j_j__Jl j-_i1j>J_JIj 4 j-AjJI LjI jL f, j__sL__J1 

_i_L_nj4 (jjiJ- ^f*__T 4__u__-_>JI 5 , aj .11 j»jJ_JI <-.-■ i^jT j___J .4 j « gljJI 

s-. ,.,n'i olj ^j* L-S f( _-_ll Nouraina L_jjij_JI _j_»JIj .Nouminon _,>u-a3-Jt (*) 
U ___ a^Kjt a J ...un ^__ _,LS' __JL_lljj lLJ i;.ll _>-__>JL: _^_- *jJj _h-»JLi _Jjj_ V ,___]! * 
ai,i__ji Phenomena ^IjJaJI U^jjj__il JjL__ Uj-ajjjl .^__fl_, ■ a _,_,,_ -° J: -•- 
. [ jUi^aii] j_jJ1 jU.) j) j_,__w ^_a __iijj>u 
- lAir) _^j_j>Ui-)i jjLA^jj ^j^^-jj-uJlj E. Mach (I1H - \ATA) _L= _____j| ^ 3 ______ I (*) 

5_J__1I __I1 __-# _jj'g _j__. 3j ■ ■■ -—3 1 Sj-^iJL) a^i*X\ s>Li- ^ U_.>L_R. Avenarius (UVt 

.[jUij-II] 4jj1jJI 


3_-Lcl JjJ- 3 j i 11 -»- M l__Lr>i f T __-- Jl— J La.l if_ 4 i"i_*3_.j ---_Lt_-__. L-Ijj i .->~J 

~-J-__jJ1 (J-_ ^_L__Jl j*J-_J1 _JJ_L_ -L-jL-jJI _>_<lVl «JJ__J) . _J,l ___ Lg_LX_j-J 

.«uk c-U.. ^jJI 

-__j__j _>_---■ .j_j_i_' J_- __J1 3 j jJl jl_JU_-5 cu _— >J1 ^sjjJI "J J— — 

_____ T _____j i^DNA U_J _jjj-JI _>__<- L>J| _1-u)j>- L_tJ-j-jj SjjJLl!! <__Xj-j 
__Lj-__.jj _______ !>L .« ___jj___>-I _jl__! . ^jiio miII _, I _IjJI 1 ,i < Cj___l i_kj__j 

3jj J 1 j-i 1 1 _j 11 ; 11 _* 1 1j__ La __9 . 4__i_1j _jj_-_. JJ-__> LujJj .3j_-Ljj _J_jJ__ 
J uS-^J- ^ 1 — 4 -^*-jlj--JI — jj_J-ja (_-_ JL>Jl _____ jl__L_ 

tl g i.i nl*tj L~ljJ _--"l <_Lj---'1 J_<_ < _j _;_iL_ ^_lj _JI__4_ :j-_ljJJ i_j-_) & 
L_jf ^ _j (_--—■ 3 j < *q I j L_j__L*j <.._ J.I __Ll_j ; LJU- Sj-^-M 3jl_.L___j 

_j_ L>JIj __L__j)-_>JIj oljjJL_* : LgJ Sjj— _= LjjjJ jj_L _ 

i Jlj_ ___J1 U^Ll.Ij__ _l _i ____. j>Tq iquantized _L___11 

. 4_jj_ij->— £_jL_)jJ I 1 1 

3j___>JI Bernard d'Espagnat l jM . ■ ■■_. > jL j_j j_i_j| jl__! 

->j-^j Lua _j jKj jl (j-Swaj Cj_L>J| £>j__ JuLa __fl jJ-ljJI j*j, -i ■" _J ojl Mf-L 

realism of ___;_L_>JI 3_j____.I j» _IL_> . L^j1_ a . j ; u 1 1 ___ ____ 

_ijjj__j jf 3_j______JLL L_^_ij___G cj_-___ ___J1 _jIj_-__SU «accidents 

L-_-1_J_-j j__J -^jLJl __1>)jJI __Jj 3 1 ,u'i 1L 4_a-j-f- .^, (jj-oj 4_^_Lx__i 

3__a j__ «il jL-JJj . 3-Lal ,_JI ___j|j___Jl ^j je__ljSJI (Jl__c. __J1 j_-Uj 
_>S--ij "_ ^jJI Lg_*__.lj ■_-*_-_j [3__uj_-^jj___j_LI] 4jj g >J,I _jLjjL_-JLj 

.oLIjj _l_ 3-jj|j ^ (j___1 

L_j__j_a C_jL_ _j____S_'l _JjL) (__ .3_i___| jJI jl _____) "-l _.i-uj ilj_j_i.fj 

_j___11 -t » I n"_ .) (j___ii_ji _j ii_)_i iill j_ ._)___L__11 ___pj_b>L!l _nj * ^ _ j 
Lu___t _>___j jl _rt__ ___ . -Luj__i>_! I 3jj_l\,'r11 Ij_j__^_<jj L^jjiT - _w» < t- rt'^ 
Denys u .i" «jjj_VI _j_ jj__ J_-_. _>_!j_>.T _^_uj_»jL LjjJlG jf (jSUj 3_ljj___J| 
Ijj___Ljj (j-ujj—J! j Master Eckhart c ijL^j j____L-jj the Aeropagytus 

Sj__l jJb 4j| ^ylc .<_] _->-jj <jL) 1 ijl ■ -~ lj__-i_ (-*-j-_ Jl? .^jL_j___JI _j_ujj 

4«1m _)l jSUj __, I ^^j-- ___-lu! <il _)j, lajjj f. " 3_». jjj J">L»Jlj iiAjJlj 

3___J1 t 4_) _3 I_1l jj_ J-ajj l___>jJ1 _aj_i_ [_-JL__] 4jJ ._jL__JL l_u_.jJI 


|n, II **.A...Ia 


__>j__*_' . .lj ^-Jj-ayjl ,L»_i-n Ijlaj ^*^ apophatic ^ I j_^J 5 _■ ^ ANl 
3 j • (jj^ Lujj - ^**' apophatic theology _ J j'-- t| l_jj_*}LJ1 jT jL_j.VI 

.( _,jj-J Li^jJj jwi.mI -_j_£_Jl ^yj 

___u_C_l-~ ___. 3 j « aljH -^-tl 4_».j _^ f Laj_*^js _jrt__-_ujT _)L_> 

(___.il ,4_^L_jJ1 4_j__»JI j-i-j-*. oj-Li l-_j___ $4j__aljl! L_jL_iJ1 'jU •(*-jIj-LII 

(*-L-__>. (jj fl I _ d L-.T^J--_j| ._-JL_tl J_fcUI __J__ ,___;£ -_>_4__;^l l"< , J 

(j__ J-~l-lj 4_L_>-j_a 3Jlj l-JLL-s ijc__llj_-ll L_L__i__LjI 1 5 q j -3 «I** * 4_uojt L_a 
2JI jJI Jjj-_J t. fi(^*i j_*jjjj___j 4JjL___3 .(jrjJLja _jl_L- ___. ^o_i____»JI _J-=*J JL-_ i _ > .l 
4__>.jll 4J1jJ1 __ic. IjU ,- 1 j-ajJl J-Lc 4x>.jI1 "UIjJI _U---jj <_y»jJ1 j-a 4_i_*-jJL( 

_JrtJ_4 (jL_L- (_-_- LjJL_tlj Jj_*.J-0 je_L___>JI _jT (j*_M ___3J___I . 0 __j_a___Jl (j-ajJI J-u_. 

_? L___uT . j-_vjj (jjl l__j____JLi _________ *_' LuT r*£.jJl __ic tO _yjJ1 -~Lc 

4jl__ i0 (j-ajJI J-_c L_a (jL_La ___! jo_l___>J1 _jL_1 Ijl (j_J i^o___u_>Jl d____>___ __3j_»- 

3_u___ (__A_j i^j-i^Lj*- 1 4jjJ*.-1 l__iij . 1 (j-ajJI J-Lc j-»-T (ji-L- ___3 (jj_Li__ ( Lj.^lj) 
- j_fc ___■ Jj_u L__Jl_»J i tLt-jJI l-J*-H a_L-w*>L! 4l_fcj__a 3jj___> ___! Jl »*i^.^Lt "Ll__L__T 
^-LaiKJI J-4-*J1 jj* 1 (j-ajJI jLLc La ______ ___) (0_____»J1 _J-»J Jl o*-»l (jj ilU-JI 

____ 4-_>>_-_JI „j__> ___ LU^L-aLtll .0 (j-ajJI J-lc 4__U_I,I 4_-____>1j_c l=j*-M 4 " ^*- 1 

. lj 0 _j-_LajJI (j-u j__.l __J1 jLSL- (jja ^j. n>.1l JL-Ytl lIi^L »"->.| 

-^j^j jlJ-Ij Ji__j y__j 4_LL.j_.yi 4jiii ^ Jjls __II apophatic a.i-jj--".! (*) 

, [jjL-s.j-il] _J__jjj _>__j L_=j I ___-i_3 
L-jji-,! __L_ JjJ Apopasis j -U-.-t l L^i. apophatic i J} 4j-l\ 5 _ ^^^1 "L>iiSLII (*+) 

. J j _vfl __ Jjj [_j_jj— _u i 4j| . s^^j—JI 1 jl_ •Ljj— — 1 V I— *a _U J— slj _^j^_> J-l ^-_— ^— 1 1 .— -uj_ju _— L— (\J— ^J _-— i— 
jj_u l-J-lj ^L_l_-I I J__ La , t »j - ^ I ■*. ■ . .. I ____ Jju-i_t .3j_L__- ^ _■ " j - f . -'^ 1 sL_j _jj__i _r_- 

. d i.i^ ^JJL^I __VI_4__-*J1 ^_l_l_L _]| _Ui LlAjO 

Apophatic jISLj^I lj^ jl _,.1..,H -.j^bULi __-_--_ U~ — i -_-j_Ul l__* _■■ .^1 yJL-Jljj 
_U-*j__ ,I_l__^ o^) 1 ' lJI .l____>JI J*. 0' _hW -Theology 

L_JjJl (_J_L! l^jLJljl L_9jJUJ -JL^-J^JI --JJLJ ^Lujyi >_-- . ^ ^ ^ Ll _L___3k_ ^JJj-tl jj- _j L_l <_i__!j _ji_ 

Jj__j_j .ljjJI -1_ L_k__,j _)L__yi J-a_jL_ . JL__ji *_L .1 !____.j _j_~~_ , I_-j___ ____ Jicj 

. IjJltu L_L_ 4_J_. i-,m_. _ji ^jJc-j-i . ^ J^jJI 4_J_. j_L__ ,>__._!. ^-J __)L__ ^_l 
Ol-IL _U_>. ^jJI fO_~II (_L_ ^^L-,)'! Oj^^UI _y_ Ujj L_>L_i-l l__- L_-t__-j _i : _,_'l Jlj__JI 

J__~Jlj _)L__a_yi Jl -T \ , „*JI _)[ |_L_ ^^i-J "-I . ^_J1_)___J-JJJ 4j*>i T ,m - L-jj j_fll _)-J ^ .-llj 

. [_;-=_». j_jti] ■u__i__5 4jjL*j1 ji_ri ^L^yi 


__l__I<)JI Q£. 


■Jj~ ' ■ _ (j_1 .4_j_>-_J,1 illjJI ,*-Jj-*J JLu_-_'l :_>__lL__1 __jL (j^lj 

4-J^.jl.l Jl jjJI __rt_i 4.JI 4_jU~_. l_j_J-JL_ J->JJ <jf 1 L_>- 3_u_ _~ oVU- _,_ V] 

pj ■ - ^ii _J Ijjj_-_ __-j i^^jjjiLuii^l _>_>j-_]l (j! jj-±j Ijl^J . L*o__>. __VU__~V_ 

. L___L__ (jj_Lj___ ( La (jL__- __J3 Lu—llj _)jj>_l_ 
■ ■» i , „ --11 jt ... _ j_±3 (j_S aL) Lml.ml ^ t~ j ~j a 4_i_J__J| 2 i ". ; 1 1 »'\ M 

(jf i L*jj . ^j-j-ij j _1 (jj-aj^LM ____,)■_— J 4 j i n_n ^JI 4-_*-_Jijfl (__._> ->jl_.j 

<L_J_i ~" "' '"' L_3 L_JL__ ^_jjlj_iJI (__Jj 4_____JLj ___j-__jj___J _jl ..."VI 
(j__ <Jj-flj L,jJI Jjj-Ll LljJlI _jj_C_. l_3j___ .£.jL_i Sjj_s jJJ «4___L>JI __j_'L»JI» 

. Jl-J Ls (__ I j__ 

L_jjJ_3 1jJ-*J jl IjJjL- .'" llj- 4_j___1jJ1 -JjLjl (jjjJI (j^L_jj__1 _v--J 

_j_-_-> £-__j_~ -J j i ii >. J_T (jj JL_ ( JLiil J j -i " i _____ ■ 1 j j • __u-"--i 

l__gjj .4_±_>_J,1 4__JI_> _____ 1 1 <i ~ -"t 4JL_j_>. (jl JL_ 4__J i4__j___a _Jj_>_ 3 j i^j 

_ j-»_)H * __>|__S_S/I (jj- ______ ____J ij_-»_l L___-J 4jV <4__jL__J1 4_3e_JI k'1<*" 

5 _. rt j rt -J1» 4 j -_jj.l 4J1jJI (j_- L___ji (jjJsLlj 1 (j--jJlj 0 _v»jJ1 j-c «real 
j-j__j (_J 4_i (j__ f__.jJI ____. i^L-__ ___*_JI ___ ->L>__1 I j__ Jljj _ .«realistic 

JL__J11 J__> $4_j__-__1j 0_j-Jj-__)l J_-J : J__j___ jyo 4il___1 _►__ , i. i ! _jLjI__>.] 
[ J______ J__w1j ^_L_ j<l_1j__1 __-J___l_3 __-^L__-1 J__J S__j__lj (_ ■ M jUI '«-ajj ,_<!! 

d_a_cjjl -__L_II - j_fl> (j__ i_,_j1j^ _L__-1 __lj 4_-ilj£ oLjjJSJj (j_c J_l_ (__J 
. 4j_jI_-1jVI jajj _jVjL=->j J-ju 4l__ _kj jAii (j-a jj-.- 1 _L~ (jjJ jyo ^i-*L Jlj- 
j j __-p- i (__1jSJI _^_vai 4-i-lj^m.ll 4j_L__^1 Nelson __ ■nl'i 4jjI__4 Lal 

._i!j> j_u 3___>-Li (jS_ j_J L^jL_ ( oVL__-'_ , l _ru 4j_jL_l 

4_>_1 i n 11 o(jj___l_JI 4_^_>-1 j_j4 _— 9 jj-J 4_5___«J (_j_jl_j_Vl j-_ ^Lj-jJI (jLS 

j__ 4_i l^l-lj ^L___JI fj_L_<t (jLa ijtjjlj-lJI jLUj __3 L___u_ji L___j . 4_l___1j_I 
I j _-c (_L-L—1 Jlj jl j" r VI __a - j " ts ' M 5 fc>; H m -V _v_— j ■'—_*• I (j_ _ tJl. i 

La —4_i 4_____4 4___j-4 _JJ 1 J^ J^^J^ ^ LJ __ 4_j I V j i 1 i ^ > - 4_L__i_fl 4__j jjaj 
(j-o _Jj _J_> -r "rtf 3 j n^C 4_i__-iL_- JLi-_j MJj_4 (*_j _)__" t__!jVl _>_>jL__3 

(jL___j_5t___ (jL____>j _4__ .___" .4_jjL_JI __ljVl Jj-j ____j t-___j^J,l 4_j___»L__ 

(j__ _jJ__JI jySLaj V _JJ_ (__!_. ^Lbj , j__VI J-«j "i ■ .■_■ I o _ i ^ _>_- (jSJ iljnUi.- 

.4jjl_Ij 4jj__L__ 


jL_> -Jt _>~ j«-ij— 'I (__-- tLjJL». jLaljJL 2 n U -"itl -J_____?l ^ U . a jjj (__-s_j 

:5_w- cjL jLa jl_S__ .^IjSJl ___J__-J. 3 _ ,~j'l -___.l___JI ____- 1j ^ , 

_______J1 j 4 jUll ,„MSL11 JLiLI jl jSLj (^j) jSJI KmK. 

<___, JUj .ttyjLj^ill ^JaljJI iKA« ol_>_; Li__jJ, 3_jJl>. -__».___ __JI -J_L__.y_j 

_____ljJ1 j__j__-JI (j^. i h i»< 1 1 j__ __p^j__1 (jjJ 5 •jjkll Li___>j (___)>> ^j—^ jLSL- 

.« I '"j . .-. t - _■ - " 1 1 ___lj_>JI (j_J __iL_^L_I1 i ■ «" i U^ a jjjj L_jJj 'j aIjU.11 

l_iL_*1S' j^a j_a> jJsljJI q\ l_uf ____ij _ f t___*j» : JL-a Sj j -? 4_ij <^ ^j 

__Lc __*L_L__I ^lj__-_uj[ ^Jju j_t L_3Ji_b .____jj 4>j__ Jj-~ LaL_i t jL-L-j^l 

.(((jjjjali £J--_JJ _j-_--L> _;l — ^jl , ,i j_t- 

_$_.L__ ___! 4J_<________ L_jj_j___J 5 i t ,ii "tl oL_>L__!l _,? L_jl_wj *. j_1 ______ 

I <j > J __j_4__! (j_plj__JJ _-Jjj_i__J1 -____L__J1 (jl ______ ^ Li_jj .|-_j|jS_l __^L£L__- 

L__L»_I I_U_J ._-Ij_.LjjJ1 --AijJ-U lg __.^L-_ jjsj <-_ub)_A_Jl -____3lj_J ji-T 

jjS-i __u__w <great realism 5 j.t^ljJI j-~ L~ _j_J JjjJ-JI jt____ Ujj 

.-■L_i-_ _ I I j__> ___■ j j , ii" Ljl j ,i,_u _ _ I j I i"ir\ _j___jj iJ-CS <J-t Jl JL_*__j -_Li_JI 

_J__L-_J ___vjJjJ_o Vl jj-ijJI _____ jL_a_iJ _jL_i!l 'QJ "iLij j»JJ L-LljLa _■ La| 

j-i-J) petty realism _?j % i_.11 3 _ ««il jJI I j^ .n_ j? _j__-u L___jjU -L____jL__Ji 
jjSL ___j__u jJaljJI J_-l j oL-tjlaLijJl _n <i i^i" .^L^jL_i_i j_- Jjln "ill jj_____U,| 

. Jju La (___* dJLu_-j (^Jh^ lj L JJ^J '3-jL_j J--*l jJI j_a Ltjj 

_t-__Jl a _it__l 

jj_j a ... ^jt fl |j_ ji ^jU" m 't ^__--j JS -jL JjJ_ j-a _;-)L_ll -_al jJI L__j__ J--J 

(jjjJI iiLuJI jhJj-L» (j£- jn" i'"i)*" '"I L_g_a-I| j j_"ij jf j-_*J -_-____lj (iL-yiil (j_a jjSuy 
jt (_>_uJ (jjl jjj (j-a .«_£_]_» :d_LcL_J Jj_j jj-j L^-JJ j^-Vj 

5_jLvVI ^(«-__jljSJI (j_-jlj-- 4__c-__j (<JL__ ___ jLSL- j__ _s_L_Jl j-aljJI J-t 
ujj-iilj __" < - - ( Lg_jjjj jt I j uit, -^jWi 1,1*1 ___Jt tt j i»-?! jj . (-ju __-* ___j ^Lj 
_)___J1 J^Ljljj l_ oj£i JjJs j-~ Liilj _l_J . [4^j_L__jj__CLo] 2ujL__ j ■" «" ij_&l_>Jtl 
(___c ^L— _i__ jjIjSLTI l ^ 1 i ^ jJ_u — _^_— j j-— Li jL ___ -I t ^ 1 _ * _ _Jj_i___1 

L_l 1 J_J_i__J I JU_3 -jL-__L>.J -__li~ _j1 _ L__jJLl _--JI «■L__lVI 0 j__ _ t ___L__l_- t_JJj 

.^l__JL) au, j lt 3 ...r.H I 


(2j T (*^-jJI (jr^ 1 : l_-L? J-J-ajj i4_i__ J-_-_>l CjI Trlili^i a J-1 I V* i nL 
_j___ __-J! j--lj— -!lj _>--il 1^-1 (jl_) i4a_j|j_' 4_j__ij_Lja 4_4j_1___ I _/_1j_JI 

o j__>) lLU j (Jt<?'i (j! _, aUitl ^jjij < LSLl^M^ |^___L___ ^j-jjj __jIj «Jl -JL*J1 <__ 

L_>Ju_sj jl Lo 2j__U_ ik^jLa -Jjj l_aj___- .((j - I Lt" -3 * -~-«j ^J <r" ' " * 4_^i__-l 

[4j jl_-j L_l] ijLVl ^LjI (j_ I nul Luf Luj fact 4_*Jblj 1 _ j <, < ,. \ LjLa 
_____ _j__~ J_' <__« s___>.j_a 3juj_c _-Lajj L___if ^l.i.i L_L_ solipsists 

-_j___j____ l_gjj __L_jJ1 _>£, JLaJJ . 1 _j "<jjj jyj t-"i i in _ I JL_-1 (jl <j-<S f__jJI 

. 4___L__j 

4__L___ , L __LlS_a_M J-LliII ____ Lsjjjl- Ll- -11 4jj__j_>JI oLt-uJI ____ 
L.j___ L_j 4__>L>J1 oljLuJlj «SjSUj» j-tljl-Jlj AjJii jjLa^JI .£_L_t__J1 __!J 

__JL___U f-__4_UI I ju_ .4_i_L_' Lalj <L_jl___ Lal _)J__ 4 jkrll LL_____ __£> Ji-JU 

L$J __-11 4j<u-i^__J1 CjIjLjJI _)_" ■ 4__In..l jJ_JJ1 _-g_>.j fjj---J» __,___lj 
_______ -jLjJ (j C oj .^L_l_J1 (j_- ^«__>JI _--C> i4_j__j___3 j_l__ 4_3e-i--lj _JJ-— _r* ri — A 

__i_. LL___ -Jj-1 Ll iJLlLl Jj i i » _____ ______ 4__J_ljJI 4____-^»La __- I _; <>i ij 

__a jL___l _;t (_Lgj V i-__jj_l J_L_U V |j__1 (jl (j_ JL_1_1 'L-jLlII ___f i(-_jJI 
______ _L_jl (jl (jjj _jtrVi >nT .4__La_a __>jj___ _____ ___j " i nlj i3___l_JI JjL _» 

|j__ __-_-- ijj -J I Je-l (jl __a (C-.jJI ____ l_3jJ1 ___£, Jlju V l_j__JI q'\ -Jjia 

_;1 __L__i J_>.j_i V _JJ_ (-Lc tLbj .(c— -1j— Jl (j_-lj-_ J 4_se_j___ 4jL_jj1 (j^SUj 

. (_j_L_1 ^al jJL _J___ 4j____ 

.!___>. 1__j! _-i-j *j_lj_j_j fact j? __-M_ (*) 
l_^aS Ijjj utjJj i_a__-j i4_l_L_I (__ jjjumiJI _jL_____I (j_ jjt,j truth ~n — - jl J-lLij 

,3_lj___. __ul (-i-JJi _).l i - - __— J S.nKII aj_ jl — ~ H- ■ -H lj_l ,,.Jj5_s _ji~ fii- J_u 

_L_ lj| Lai .(_____! ___ truth _)L_ Lj.jJj.a'.„i)ll jl 3_a___J,l 3j>--_ jkilL ____. __j_JI _L_ 
j_jjl _f_ (__ ij ,3__i_-Jl ____ truth _>L_ La^jjS L-oj LLijjj^lajSjl ji _u^_jIL 1 ^Ui - jujj-JI 
i_ jj j'q|"i_l I J_L__- i_L^jji _L__Jlj t Lij-jjj c~ i nj_ lj jL..t I J_L__ oL^oi [jj- _jj__II ^ K ^ j| 
joJLt j_ jj__jl v b_JI ^ truth ______ jL_u l__ __!j __L_?I , „i) .L^jJjLJ-ij 

.[jU^j-ii] (tio __■ .t ■ • v . __!_. <_*__ .jU_yi s______r .j^jm jj_; ^jjdi 

_iln", .„1 M__ Jl__»i_ ^lj VI -i__ci .^i^ .[solipsists 3j__-._ 1.-1] 5_L-I (**) 
dxj_, .___. Lf (jj-jj (^JL-i jj__ -ajJ>J.I VI '3jj_ J i Vj ___ _i _:j>».jj VI ^-LsJl jlj__| 
. Ljjj jl , i, - l[j ^jjjLu jja __j_JI (_— L_ 5L___ . jj__>.Vi jj>.jj ^__JJ ijiil-ii n 4j __mj-- J _ ; , i, V AjJ 
L^JI ojb __jjJ=l oj-_j <j_UJl _t- sj_>j>._jil L»j_.j ;__ _gj!_j SjjLJl _j1_JI __L__ _;j_-i SjLju 

___^jj__I 3jL_i jj- I jl Jj .djljjjl iJL-i! J_2_ __J ,4-ij-jJj n ,.,_yi -jH-Jt "II ___J 

. [jLi__U] L^ljl pij , nn')l IjJ^-J — —-—11 jrij« ,XjJlj 



cLloI,^! £_- J^L_i__j jaLJI f__aj_-«- . jL_j_-_cVLj __-j Jlj*. l_£-L_JI _*-_)IjJ1 JL^js 

J^u__ ___J1 ijjjjlj 4j_*-u__>JI e L_jjL_Jl lj_c L (___) ii_uL_J1 l_j_.1j_.wfj "LjL_JI 

_(___;j__*__i i\ __ -yjJj j jll ___lc <L_t____j e^-JoJI (j i U. n . 4___uL____v___yJI £jj__L1I ,j__j-i 

u^ii jll Jj-*j ."L_uLj_c l__L_c j j"i *" oLuj^j-Jlj DNA l__ _£jj_J! ( _j-=_~-L>Jl 
OSU - Im i «oT __J- Ljj i _L } _>J1 _jLJ| ^LSJI __jIj__-V l;<o» Ijjj _-JL_t 

i<j__, J_ju3 4jj__ _dj_Li j- S\jJ _yi (tCjJI (jJ-C- ' L* Lj *i L?_a 0." J I juds 4 iii "^Ltt 
H*i_J1 J_t _jLl ^jtinlll j_JL*J 4jJ_La __JL__t '~- ■"_' iJL- __-__- .__j}L-_-J1 

j-sLJI _-JI ^^-^-.lij LaLj L<j miH-Tj i Ltj iULj^j ___JI clj-^^l tju=. L> ^ 
. li i nl'^ (j-_^.jj ____;? «jLjI j-a-M __ i rtj _jjijJj . ___£..L_J! 

Ub I 9I I «A»t & *J £_w_> I 

«LjjLaJI _yi ^LjJI 1 i « '< ij [4jjj_L_iJj__jJ,I ] 4jj ^"*«U j-1 i n -wS*| JjsL_li LaJaC 

jic.^ Lojuc i5 __, »>ljjl __lc _Ljl__ _j'^|j"f 1 La j-sw _-JJ -_j___j -jJI 1_l_> ,4__ulsI_JI 

_yl V-LjJ .,_j-iJL_>Jl J-L-Jl JjL-l-a (_______] V (jJI Lu___j__!1 i4_l j - __-> - ^(^---J 1 

____J I (___4) _j__J-t1 oI_Uj__j jj-O i Ji-Jt ___c. j-l-L-^lj 0*_J__U 1___j>>jiu ___Jl _jJ_»J1 

. l_.jL_> La _L___ ojjj-__JLj _jJ*Cj LjjlSIj L __±__i (_j1 . I _ *^ j_La *_! 

JjVl _jf (___} (JJ_4__J|j £_j|jjl (jrtJ ___J_J_-U Jj— -Jl 'l£>->-! 5_J__>._j _J-0 

_3___UL> j-j_^__-i (jjL-u-JI j-j g.rt >a _ji ______ ____4 iworldless oj ^ __oj (Jjj-^-j 

_jLja ■ _ *j L ^ 1 1 L_l_jj ^ i - j) | j M 3 IC ^ « 4__)L_>-jLJ a ij ~j I ' it- - i | j__j . LaLu 
^s-AI JL-jjj .oLj___J_jJ1 j? 4_4_«Jl Jojj i*iitl (jfi < il ^ iriitj -_SjL__JI ^ljL__JI 
■ iii_iL_> ((«-_»» _$_>i».f 4jj-__-j ^jL-uo «I» L 3.j-__9 t___iL_i I jl <L| __-\__>-ij___JI dj_ds 

. 4_i jL-o _jj-<_i (jl < «i-tJJ I» 4 j irtrtH _jL_ 

_-i>- i^L-JI i _ i 1 1 iij 43jL_- j«_j|jSJl (jliio __3 Cj1jL«JI ^ i « o _j| Jji-JI (jit-W "l/ 
*_?| . 4jJ_j___>. 4jlb1j (jc I jiiU' a <_>J1jj AjluiIa "jtJjl JJ 5JjLc __JJ <Jj i"'j (jj5_i L Jtlc 

"L__i1Lj 3jjj_>-jI) reliable s.L.a-Ljua L^ju _j___.j_ jt 2juj_c cjIjLc Jl».jj 4_jT 

a\r, \a ^jjs&Kji ____) _J-9jJ1 {jA l_9j>- jjJ l_gjlf. Jj-J <j\ (j-^J '( L-uLj ajj <L_J (__9 

.4-L»i1jJ1 (jjjwi (jjs ___>.ji rationality ^ 4_jji*J.I ^-jl-i 1 jL_-1>._j 

__JjjJI ^-ijilj ,4_ii__JI c^jLiilj lsj-*I_; idju _i£L_ 31 .J-jJI lt 3 ! lt*^ L° rational ^i^-JI (*) 
4_Jj____!i L_-t .i .i ,.,U I j___J jL^l _____ J 7i -ll _)! In 1 1 „; _pL__JI ^ rationalLsm 

.[_,L-»-__pil] •jljJi-j.j "iLs-- ojSj i-isUil 5_>_JI ^ rationality 


_j__j JLit ___Lj|j_*" ^ij mi 4 rtli"i a irlo -_j______J| :JLH,I Jj-J-"' _--L- ' J } "l r I 

d i*nn*ia ^ijjIjj -djLc __JI t l_J 4_j_?L_JI -_j______]1 £_a ~ w 1 " ■"' 4_ut____Jl _j__) ._j*_*_fl 

-_.! ,U*l\ JS :*L__-1j___, J-UJ jt) 5___M__J| ^li j__>tj___JI J£ _____ ______________ 

(_____ 1j _jt t __jjj__*_i _.Ui o J_» _>__ j-J-»_JJ . ( _£_____>. jLo _>Sl_j __-_!! 4-ljjj -r*itl 

3_L__ j| .__j i j t-i _ L1 _.j__> JL3-I _jt j*___.ljJl _j_- (jj^* j*^ i 4j iq|_- _jL___L 
, _ j L-s * 1 1 (jHJ I j-_l 1 ^ ■ U (( \ » L— : 5 < , x*_i i _j_q__— _u J T _^4_____i 

_jL___JI _jj>_0 i_jLl__ 5 * 1 ■ *- " * 4 1 gtjjl _jjj___j ________ ._£.___JI -__.1jjl ___. 

__)_____ La LJLc. ___4_>- i^«__j\jj_vJ1 ^JLc ____ __L!j__ _>"jJ j_-Vlj .5jjj-___J_j __3jL__ 

lj— (J_J^_J ' ^ . 1 '"i* 1 ol_i___*II L$J , -______L4 jjjt jj __)j*__L__ _>____ __]____ _jj_— _jl 

_dL___ _._-_ ,<_! I jl <-il_L-_ 1 1 ^j__ L__ul 1 _^ U : „ -i-_>-__ \_j <«_j» (_jj-i-l 4_4_j_Ji I _■*-■»_' 

j_a L_j_1«j ^ "" ti _jL__ <«<_>»j « t» _._"■ j ■*-«. sii _____ _____ J t " ■*:■" 3 _,_mi" 0 _______ 

_jt _>_Uj V «-jlaJLj kc__)»j « I» 5ji*-. nll jlj__l _>£Uj _! 1j_$J .4_.jL__ « t» jt iif I 
|j| _j___.L_j _jl 1 Jut __!_--. _jj_o _jJ .5 n 1 n " o _|JjijJ 4__3 (UjjA-*J .<___,L__. _jj-— 
«t» _jj_Cj ,_j____J_i1 j__ |j__> .4-3jL__j ((____LS jj l__j_T» «t» __j______ _____ cjJLl Jj_c 

, <1___1L 3jj j_v jt 3_l_i_l___ 


j V __iL____.l__- . t ,i ,., ___J| J.U_L1 _*j_-jJ1 _-_3>LI Iju» J-J ±<y~i y 

oXa> _^L_i__ul ____ _.nU;U L__jL____».j 4 (i 111 "11 ^jjlj-ill jLL_) . ■ _,T jl__J . L_^J 

(d-j-t-SljJL _iU*JJ -a _-_. !j-_jf _-l-sJ _-JJ L__u1 _^Jl . j_vT _---» »J '4___J [ ^jjtj_JI 
j-LJI (___. . ^JJjitJJ ijJjJL Jl>.jj V «tit 4->-jj __JJ ijLSjL JJ-5e-o p^.-.. J.." _j'V 

__jjL-!1 ^jLs)___V _j_______-_ll *__l__JIj) ljjjjj) nJ -jjjj) _> *" ' *i i ij 1 (_>---l 0 

.^ljiai Js •t-H--.lj>-l j .^ic JL-»-^ •L1_ j jV_ («APR j v | v Lu 

"L_j_i_- »Llj^ _t;jL_Jl _jjJ _jt ( _ ) _-j"i nim) ."L___"L_I,L 5jjj_>. qj j -% '»1 1 t*4_uj->_i 

,(l_l_v "_?j____ _jjSLl__i J_a__JI ^j___JI (jS* i Aln. i ^ijj | ^^.utLiiL 
Ji____j» __J*_?L_> ___!> if-jJ J J-^JJ 1 j a. 1 ~°> _--Jl 4jj ■t-"JI uj -_) 1» 4jj-_>0 
3_t_i j_o ^L-U . 0 __K L__J -JLs- (_-^ v ~ U grtl P'j P _j-La-L____w __JI Q ^jj , ii-k 

_____ P' ___1JI 4_-t__j_-_ (jjuL-u JiULj) _y>j J-Lc n j>l_>J , - t t Jjla _J__ P ___U1 
■ ~'i jt-.tl (( jjf 5 jt [ _^Li__j| -tjl__u j_>l _j__j j_ic «' oL>_) _n Jj__> 



pT.l j<l l An...la 


, n \ \ (__---- 1 _) --j U* ___JI 5 ,,.SMj _. •-- £__l_J_j ____ (3j__-L_i1 

ij__-_'l ^rij i n -yJI L__J _J-t__JL _j_jL-U LoJlLc i3j__iL_ot ___!__ j-oj J-_C P' rajm"?-! 

SJLjj jf j-LoJ liLa ._j_jLl_J1 ~lL-jjj (_-JJ Juu P' Ji-JLj f_Jj 

jrU (M *!__>_ VI JjU __i_- P' pj ■■■ -_-H ___J 4-j_?j_A («J <-J li> »i_^itLl L___9j 
_____* (5_>_- . P pj .,.—11 d , .. j "■!! 4_i-_j_ttlt d , „ <"l « * jjS— jl 1.. i -eJ it'j t (jr_-4j_1 

(jj__ _j i u"i o _j ii l-i ) i jLLij (_;_!} (__-i~ ~i j-L_bi__Jl L_jL___L_- ___) « t» 4 j i >> "i 11 

S J_<1__ « « I» 4j(>i~t1l (j_9-_ i __L___lll 1 i*i i 1 ___J . P j_jL_J j3_>— ' jC d-J-- 4J U i *Vi o 
4_i___)i_i-JI tf j__ jL __U_, jjjj_j_-i t ~___L_o (( j __» 1» L-j i~c1 JLSJ - J-SM __L_ 
j— ——_-)) 1j_b Iji -"|_j . eL-ujJa _jt— > P' ' " l9>L_>_ OJ j j-° *^_J-— * _"_ ' 

.____lj_) i Vi i mj ____jlj_) Lo ^Ljr-^" — — <*J i<(£--ljJI 

__>.__ :(_-JLill ..,__ mll ___.!___ jj_L -* __^'V j---»-— 1 j^ ^--r 1 

Jjla __1_ P' rnj mi -^11 (__J 4_jJ_j_s (jL) (______" i(i_j)> [jj-i-l 4_l_____ jl j "i iT. yi j___ 

JlLc U-Ji j_*j j "i ■ - (_-jJ1 4 <. j "II j__9 _;jl ■ ■■"*■ <'j ^ j_u-«jJl ju «' <;l_>__ I 
__J1 "u-tiilL 4j _ jju_- Jljj _ -_j_- « I» __J_-_ 4__L__i !____ jl_ U Lt j__j 

j_a 1 j 4—j___ -r" *~ _j ' " " * ___j-_ia_js jLL-l __i) (Ji-JJ L_gjl .«__>)) 4_j_____Jl 

___■) _JL__ (j-Jj i« _jj-« L--L_! 5j ojjl-- «u» "_j_____J1 .t' (j-slj _L_C -_)Lj-^ij1I 
(IL_1))j (( I» jr__u___iJI _jl_) lju$J . Li^jIK j o i>i"j ^ i n" a ^lJjljjJ "lLjLc __(_:(j 'J^l 
. 3l_3 L___jo j_J_9 __i_ Lj-jj-' 4__jL__ (JjjSLj j! La_^--o __^V j£-<JJ "i/j . L14J __ *( _- J i'_ l 
5 j i>>^ ____;? j-a j__?f 4_l__1_<) 4j (J-.J jj| kj <-J I)) 4j>j___-I iJjA\ j-flljJI j i^>'c 

.(Jj_>-f 4_u_1j)_i 

j_U "jJiLLa 5jj__l_j ____3 I jj 1 o l__^L____j| ____j| nill l___jJ,I ^L_i_-j| j-_-4J 

aLa L»^__o (J£^ (i__ijjj (j__JT jL^Ljj-jJI 1 o _> ■ jl\_>" ""^ j-aj^L— o i^i^yi* 

L^jl/dJt J—^jJ jl 1 o _| i - (_J T ^jU" iiij -LjJl-Lc. . j-L__i j 5 11 _L__»J (i1j__s.L 

l_3j_cI L_ I » .(' j ( j-LojJI ju P' ^j 1» >Jl l__J jc L<i I *ij mi L_a j__J / __3j_«j 

1 j_-___jL-__o j_jjLi_JI j_"l-_ jl L_uj.«Z 4_L±£j_o __3j_cf Lj 1 (___-J)) i«X 4"i j*\j-i9 

i-*4i_ .--L-___-Jl_t) 4_>-L»Jl1 >L_-lj jrLjSLj-L-UI jLii (.^oljSJI L-^LSLJ. Laiij 

j!j t L^J _ , _L____ I/4JVj_j_-_ 1 ____! ~ U I a ______ ^j-»-J j-J--. jl ^jU" mm 

i__j!j 4_j;3_j— c L .j_~-l ' ?tj *v __-j_--1 Lt» . 1 j ^ a . ^ < .irtj _____________ 1 

Jj_-lu jf L14I0 _jV j-Lcj _ ■[' __ ■ " --I ioI . -u^ '1j jS j->Loj ___y L* -*- " l_-s _. 


jjjT L-Lu — -jLealjJI (j_a 4JJ (■_ u.-- t jJaj|» . 4_*_a (j_aj Lljj Lgj _? j_>.'_'I jJaj 'l-g-^-J 
__£j___ -(jt-ii ^ Lr- J----I ^JL-. t^j-— -« <-__>__ t£, -*_J-- ul •«<— i'j----> _-i_- 

-Li-J--- j_^ljJl (j--_-Lj-J1 jj_ 4j*jj_1 _jL_ J4-9 ' I o _1 i % it i n \ L__«- I o jj ijjj 

(j_-J_L_ -___C_t_- 

U-.-- <jj£_! 3JU»JI 4_Jj__ 3_SjjJaj O. Steinmann ^Uijul 

_jrtj t ,_ (r-i*iL 4_*Lil ,u a (j_-j-M __1_ O, > a f. . I JlsJj n' j n (j__L_K__M M_£ 

«j i_i I» _ .1 o j i ir -v (j_a — jj jrL__' ^__ .^_J1 j-JI -^jjJ__j l___1j£J1 

' '_; tl"_p 5_Lj____- ___ P' ■ 1 1 (____ <— _jfj i[j---_] 0 j-oj 1 (j-sj- 1 ! 
|j__ 4 -r j"m __!_. (JjjLlII (jJ-ljJ .t' (jjsj JL__n JjL ____- -— _J -Lj__j__ (J-jLj__ 

P j i ,i ->- j_*j :^l __>- 3 j! ti t; j»j_-J (jl (jjj__U.I J->-j (j -~— ' __>-! jjJaj . ^LlSJI 
ju-!___ jj_ .t' Jjj. t jjjsj JLu_n i>l_*__M (__ 4__J 4j_j_~ ________ (j nj _"j ,J l iL_j__ 

i_U!i __L_. (j—iljj i.__-j_ t l __ ___ j "(II 4_J_ _-_j-_- L_a lij-li <^L*j 
__* j— ^j (_;j-II L__ _'lj t__4_l_) f__-_- Ijjt (jl (jL n ij'( i » Jj— j .--i— -L iii n^j j 

jj_u__i < t ij i.ViL1J _n_a-___il j--L__j 5_j_oj ______ Jj-____-JI _v" *L___1j j-j--1 UJ--J 

_"l J-*-_ (jj__J___L__j -j _£Jj_M ___jj__a (jj____j c*4--J <^J J-=» jl (j— — JJ---J-I 

5jL__l (j_f ilj_">. Ij " J-*-j _-_J— _>—-! P p ' - " — (jl J-— I I J I n Tl J i^__l_l 

(j j j i-e J t Jll i(jj_*___JI .*__jt__JI (Ju_3 j-aj-*! _-JI J~— -) J-*-j (j-o <. 
iC—aJ-ir" cil J__i 4jj-_- -_i__aji__- (jb ^Lc.^- 1 ! p j K <\ > i__. 

■(M.— 1 -« J- - 'j--*^. (jl t-r-^ii 

l_)1j_>J) ^3_LJ_UI — _J J i i n (11 i Laj 1 1 L__JLi_J Lo 4JL_>JI OJ-I- ___ J-J-JJ J__ 

IjJJbo _ij tiii__4 lajJui 4jjJ __l_ ^)]! _____JI |j__ _j_ i>L_i :j__ 

_______ _L i[j---] 0 (j_aj JlLc CjI <tj i n->J1 _)_- ^jj L4J -ij_l __l!l 4_j__j_J1 (j_ 

4_j£ _$j_-cj _$jJ| n -LiJ-M 1 JjjL_>_i __j-j ( 4jlt rno 4_ijl_- _>_- i__L<iji__- __JJ 

_r__oL_j__JI _jf (____ 4_j___J1 _j_<___j <_£jj_j__*. j— -I I j_* .(j_j _*l (— — - (j-ol—j— 3JI 

4_ijj___) _j__t_JI J__j . I ^ (j* a 2 -»- i"\ 4-ulj ,*ii f (j_a ^__. jJI (j-—- 3j— i J (jL__->1j__a 

^j^Lu -JjL^JI <_)L___11 _j_4 Jj_4 1 ttjijj J— __ _rj ^j Ki> (jL Jj-JI i— ilijldil __s 

- (jJb ._Ub (j_J iJajlj-J) j-3 l_L>. 4-Jl__ 4->-j_ __L_ LjSJ (jj 


__________ 1 (-JLlII ^.tj Hades _*-jjI_ ---j,^-— j — *-S> ."_-I__j_Jl _____ oL-Tj <aL___.j _A~U Jjt __jj (*) 

. [(jLa-?-^!] — ■ 'i-s^l Li>" (-J-tjJI ■A_L_J j) _iyi jh iL_L___l __j_ (-Uail 


j-_- j>. li c ___! ' - ■ ■ - ^ I j__ c __^--_"j 2 *lj___Jl jii±j J-- 1 ■ ■■ L-J; 

(___ i-JJj _J1j______' __i>jJ1 jL_- Bell Jjj jj_* J___. j__ _<___ 

4_aj^_J( 4 j n I -»iJ Lj j^-Lii-u _£jL_J1 ji 4jjLj 3__>_j i_P=>j "' n t _-_j__ Liji j_o ,«£.jjl 

. jLcj^l j__ _■, „-.jH 
.,<-_1j_Jl _ ___i 4_j___iIjJIj j-atjJl Jlj-^L Li j * m J-u jj_>. j_L) 

jli) iL_Uj_i j_-Vl jLS t_J SL_Ll__- L- _U__ L4<ilj_3 ^_jlj__!l __^_SLx- (___t_j J__ 

CjI j> ,„ nltj j^>JI __Jj jl— -j-i !__>■ 4Jj_ -1,1 __ L___ 1 jj-.- 1 I _>a*J r*_--J JjJ 

_Ll__ jjS_i jt u ■ j ij t3_oL*J1 c Lj_j__]l ___a j-J-l _d J_-« '_t4^ . 3 j _ ^J I 
oL_L_JI . 4_u__J1 --IjIaIjLJI Jjji- j_. uji ,_!___. VI _jjjJ-> jyi _____jJJ 
a\ itj i <_i_-L___l,1 <Ll__-J1 __lj__~ljLiJl (jL_ i__Ljtj____ — _tl__ j-$J-j 4_i_j1^_JI 

Jl - -M L_lL___>J *--ljJI ^.i_- ~- jl _y— i4_ij|j____ jj-O ^ ■ "J fi « 

. LsL*J _-_JJ__3 J_L_. _-J_X__- <!(--_ (jj I -_<> JL>J1 jj--> -*J-J0 l___Ll_L_^__J1 

_____ #f'j| « (j__L>oLj L_Ll____j Laf) «j i_j I» -_>j_s_ JjI i"i C 1 ___) J-U ___-! 
- = -' j___-_j jl _>_-_! I (j_~j ,4JL_>JI tfju_ ___i iL__ j;jj i f j^J- 1 ' -J.' 
j_i- -'1 j_i IJ-jju 1 <i <jia J_" jjSLj L», >'__ j-u j r n -*J1 ____ jL__'_j__JI (j;j_*j] 

l__J 4_J-_J_SI jjjjL-L- 4__SJ_L) (_,__ A(B) jS_J • ( ______ I <L_1L_U (jjSjJI J_U_J I 1_4__J 

JL____jV1 -_JjL__ i-Lji j__ Jjj -___j .« («') *U_ VI J± P(P') pj , , I? J1 

al_*ij| (____ Lw__ JLi_— _ i A <____iljj P (j_L_5 4__jjj (j.l _)_>j__il ("tj"». i(j_iJ_LLj_Jl 
4j___j_3 ^___3 . i_JJj j_t__ p_y__ -'j iP'j P (j_a JSJ -_j__j>Jl __tj__«ljLJ1j n 

sjJI jt -t-Lj_sjj u i 1 1 j Lu_j .B jL^_»Jl -JoLlujj P' _>-Lj_1 4j*_j__j (j-_-J 4_jL_j) 

i t 1 J i«' _y-C 1 1 *' A 4 U i i 1 tl 1 j i U. «~ __jj| d -» j" * 1 1 jl ■c__vlj_(__ _j'^j " 

jl o j i n-»JI (jL_* jJ (-!_- (_?j_— -*1 L___jl __>-l J_->L_t--i (jl I o ,j X qj (j- Tit-j j il l (jl 
(j_- (jjlj-J^ J-~L_ 4.j «Jalj ^ l . .. - T (j-u J_u1j__JJ JL_j-_j • 1 j<j . ..Sl *T (j-i U )|j_Lo 

l__L j___ r l jLa ,i>l_sol (_a I ^ i - i __J 1_t : J____JI [<_ij j? juu j i na ^jjL__ 

.4___1j__j1 jSLiJ (jjJI _l_ulj__l ^jj j_b 1j__ .(j_i_"L-~ _L>ol (__ 
___ Jjj J m - iJL___- _'l 4jjJ_j ^l Jlj____Ljj i j___j_iJ1 jjj_* j-a 1_-^L__j1 

'__-----j Till iL_-' -c_L__j ~_ajj inequaliries __LuL_l_JI _)___j _____ ^ j»___ 
i_jLlL_l__LI ______ ji (__ 4 -yj "lill _j__ JL__>- j-c_o j « ( jj__L>J_ T l ___<______ 


( j___L_JI lj__ - L?>»£? J^ljSJI KjiK.1 >l -_■_■<■'".. 5l^j~ i» a U_l_ _!j__. V 

jl __L>I ,i.-.H ajL__. _,« L» l__-j : -JL__J _Jij.j-JI . ;-i .^1 <_J] 
-U,,.'^ ^Li ____ 4_j__j,j__1I L^L_X_. J-~j y _-_!! 3_JLua_ijl>UI 

aLal __j]_JI <7r->~l*q JL& JjJ -__fcJ_ij jjSa I j (j 'J J , *C U JLlV__-- VI L- jl 1 ri -V 

.^-illjJLj *_Jj" M,U jj_>JI jr-JL-i ^jjj Jj>.jJ j^^jjjitjJ I jL__- _M «LjjL-La] 
-___. ^LliJI -_.jj-»-Tj .(j__L_-LJI (jj- oL_.jjr__*_~ -JlC 3jj -V "itl cSj^ 

_jL_T . u -w .11 4__jj___, A. Aspect c&t _. _"l ^juT __L_ 1 ^AV j»L_. (__ 

J-lL-J ___J| _____' L-J-Sj ( I j 111 ri*. Sj jJI _y. (jO _ jta _jrj_jjjj_9 _)■ ^ J m i-sJI 

jcJL-JI 4__j__lj laai;l| __-._} .^jjj}--! (jJJ 4j__-JL ^..Uy, .„Vl __.L_.Li_. 

<___-iJI -_-1jJ1 JjL__- ___ d-jSjL___J1j 2___JL>Jl f__j1j£J1 _LJl_lj-J <-__>l_>. _y. 

.JL____.;MJ JjUJI 

Jl — ______HJ 5 J_ll__JI C (__£ -jl__ a__. j___J Jj_-_j _)t H- 1 ^ 

_j! I_4 (____l_j_<: ^LI-j W __j_-_j j__ ebf (____ J^__ .nonseparability 

-_ljL__- (___ i(jr_— J I j__J . ■■ 1 1 1 j-J-T j-L__j j__^1,r__>. _j__t_J "_uL__JI UJ-- 
JL-.JJ L- \ *rf __ L.U t I, 1 (jr\J I 1 J ■■ L_jL_i_J ■ . I U" i _jL___1 (jl ,4 - r ,i"ll I ^JjljjJI 

j-^Ljj. _>_. Jj__ Laj -^j-Ll-oJI J_uLj i_JL>. (_II L«_o j. j*if -I _-J- _)L__ajln'rl,l 

_>_>LiJl jjj-_-JI *____i I *>L»_- U Ijl L__S_>J LjU__-l ___o _f P ;«-i-__»JI 

j__ I_l* .(j;ujlj__4 «_ n _)L_bL_io_ , l ___o Laji_r. _J__S*_s r 1 ____ i^J in>JI _>-Lj-_J 
__j__- ,J_u 4_j___j_i _p_jL__j _;jjl j_a"_ I tl H__i1j_3l JjJUjJ ___-!__. _*l Ja J--J1 

i(_;j_- VI _>_. l_-Li_ Sj j ju Lu*L__i (j^-rUju __II 5 j ■ 1 _ r __L_*o"_l jLJl_-1 _j] 

. (jl j 1 n-»JI _-- Jl*- JJ (j^ ( -r J -~-_ 
j_a__J| UTj JL__3 . Jl ,^1 *\yj 4_JjUJI ^Jui (jL-ii-i 4j jjw__ *_ JjJ>. __J_=- 

jf _jU" m" "_ L_^j| -.holistic ^-jj^l-- i_jJ-j j__jlj-JI L_L_j___j-_- _J _____ 

£>___ Jl>-I _)_i _)J ___-- i4______LI 4_1j_vj (j__ (j-_Jj * J__*i UJ-JI (j-c. "- t l __i 

rU_JI ^ (___-L__l _____.'_' j-CjJ 4jj-Uj 1j_*j .,<JLJI 2_j_u _j« j-.L_j _* ^lj-^'- f 1 

• _fj_>. _'l Cj1jL__. -Tl (jc JjJtJiJ (<J__J1 _yo J/.-rtig (ij_». l__1jJ Ajj-jjaLj __i___ij 

j-* t L__L_5 I jL_j ljJ-_ ^. ' L JL 4jL^ ii_-Ij__, ____ _, — *■* I 1 j_* 1— ll T ir-iT (jl_- I j] 
4j_jJj SjjLgJI 3jj___JI (__. r>j_ij rS_.JjL_>J.I *\ ... -_Vl i___.ljj _____ __--i-o r*i-II 

.[reductionisrn -_JljJi-- , l] 


[^l^SJI^n.nla 


tjjl j_ _JJ_ L^jj jJLill ~Jl__JI £•_-_- JlLd |J__>J1 j i - ~ I 

J--J iiLi-LT 4__«.jJlj j-IL-JI jn 4_jj_«_-j ^ «jt?».« ^t, L V~i t( ,| < Jm-j jt 4_1_>_«Lj 
j-JLC, jU IIl*. .3__-j>Uf 4_j_Uj__*_JI ___l__J1 j* JuJL-JI 4_«j_i__ll IjA ijU___ 
_J_--_aj_-__L (j-SLoj 4_i_-L>J1 _j_ 1__>J1 _> _ » t l ____ <_! ____! JLl___i}U 4_JjL_J1 

. I o $"<__. LJa ^Lu <__> 4_±k_il j_ ____}__. Ij_$l_- jf lj__-L__- I j-t" j __!___. _ 

_lj_._1 ^Ujjj Ij-p- jl yr VI ^-S J-*-J_ jL) LijIj ___L>J1 <J_-A Jujuso j_UjJ 
- _rt_»L___JI J__f ___ ■___- M_ 4___1j _;t jl__ i JU ^t _-l-J . j_j______JI j 

4jJ_ljj ^<i_4J (_;jJI l_ _ys j_J t 4_o\ i^ii^ __L_L_JL_ .jJ- 1 -! ^L__il1 _jj>-j <, 

. L__Lo IjujIj _>_-J I jla $j_-Vl 
SJIjlJI jf L__L__- 3 , j 5 L-__-L L > J_L«_ JL_*___>U 4_J_jL_JI r j__ 

JSJ 4l____JI 4_l>- jjl JljjJI J-__L_ Lj-v_- t~i injl i->l j __> 3ju_! 4_l_»-jJ,I 

.4__jI U"rt,l _jl B j ■•■ >JI 4JL_x ___ _j__ j______^_J | 4_>-j ____ _J_tj p j i - ~- 

3 j ^jll 4JljJI jj_L_ jj l__*j ___JI i>1 "i a 1 __Uj_,j___J1 jl jjj ~<\y\ 
__!_. eLiij _-JjLj f ■ ' ; ' L_i_J_. 4_i-iL*J V jl 4_JjUj L_g_jJJ "". , ,„ Ilb 4Lal _J| 
_(_L--~ _$___. 1 jrtj 4 m . a 4Jj__a J_-»_ JL_____j>Ll 4_JjL_JI ^ J__ jLa , lj__ 

£_o J-4Lt_Ji Jl__. ^Lj____1j 5 «ijrtti 4__JL tb-jjj J,j <"" ___sj -^aJjljSJI 4jjJ_- 

, 5 U. i . .. i - j^ ■ ■1*'* O L L_J j l _y0 j L_J La 

j j . i. n~\ ( _jUjj__L!>LJ _-JjL f__j_^ jf ( JL____->U 4_jLL_J1 ^jlc _JJ 

Jpjj ' l.lj it_- L__J| jl ( v u_l>JI ry* 4_lji_a_a Sj____a 4j^L_t_> l. H 

__JI L-jL^jI f-jL_cj 3jL_11 jIj rt"...l l__l__J1 j i L. tLijL-J 4j_&U cjljjJI 

. L_j____>- i » « j,- j (^iJI _;j_i-Vl _-ilj-fJL_JI _vO JJJL_Ji _J1 4__L__VL ift__i_ V 
J_i__J 4_<sj _ 3jjj-_a JL_____J_J djLjjjJJI 4_JjL_ j-Juc j j * ■ _t '(_T>i-f 'L_-.L 

jl (*4jj-l_ tJL____>U iLLa 4_.ijU1l _jj__ ji jjjj__iu jjjJI -J_Ujf Laf .jj^_JJI 
Jj^LJI ljf_L_ j__ IjjLS l_J jlf __L___j| .iJ-JJI ___tjUI j_. 1 j j.«j ij_t- <m 

.jt_4_j*-j j-J__ __ic JjJ_ _JJj_1 (4j3 jj^L__J _i_JI 

L^S; t _Jj_1 4UjiJ I j_>. 4Jj__-^ J_u oL__1 j_L_1 

<— -~ if-itl __L-_I j__4Jj , 4—jj I j__i___J l 4-_l_L___j__J1 cj1j____'I l__i_>jJ £ti____- 
j^jJI ^Li__V 4-a.t -t" nit.1 I j mi rtj J_L__jJL i_-L__lj_L__l _>__$J 4 j<j , ri>_S-11 

t> __*JI _Jj _-_)___ L^j- 1 4J j - « ja JJ_i_ (__4J i^_ulj_JI ^Lj-J_3 j-« -Jj--"-j-iU 


_v->JI (j_ ilil' 1 ! l_Ji__3 1(j7 -Lj^ ->*ill jl j" _L L^_______. (j---1 '^lj ''tj " .*:.t 1 

Lo JST 1 ___ - }L_i__tj L__L__ Ll>j__ LaLLaj J_<i jt 4_il__j J_« _>5Uj V l_Jj_L__J 

__J| l_£_>-j_a ^L_j3_j_jaJI _j\_u_f <___. I J__u _____ (jl (X j-SJI (j-a— J -_4_-~ Ujj 
_j__ (____. ' i" - I t_»L___l 1j__> (j_a tj-j 1*j_>- _)1 _-H I J U '■ J t4_____U jtjjlj_JI 
j__>jj 4j____!| J_>— ' 3_L_1 l_l-_j 4jLs iAjjLH! 

SjJj __JI L*jj_jj (jf __1_ 5_j___jjjJI __|j_>.SLt j-^jJtl J>--JI j_-_L__j ___ 

i \ ^Ai ^LJI ___ ___j___lj ^jjljjl £j_L_1 (j-J Jjl iSjaJjw- L-JjJJj .^L4__>V' 

_U_ ___JJ . \ *\AA ^LjJI (_3 3 j iiUlll L_£-__l___- jjU r ii 11 _j__> L__Jj_a . U-_*yj 

j»j-4__1 I " iU 1 r- 1 j >^ __L_.L JjjL* (j ii n j -v j (jl o lj -- _j1jj-o ^»-— _n_aL*j 
j— l— jl 4jj__U __Sjj__j 1 j'l > ' j Jj __L_ "_ jjl __a_JI eL>-j . Jj_L__J _)jL_i_JI 

(*4JjJ (jjJ^*- U-IJ j!jjVl ___> *Jj__- (jl — =— — =ij T _____ . L_3 JL_- __Jj _j____Lj__3 

- |__lj_Jl (_1L_ <___ 4_>oL__JI 3 ji^IjJI -__j_>. 4n <<r<\ \ ^jjljill £L____j_l 

jj-LUj *_ r^j^ 'J_-^-JI I— — - (j~ i " <-_l__JI (jf __J-- J_J_)__J| _)J_1 (j_4 

CjL_______ L_i____.L 1jl_ k. [jjj_i_,"l <i 4 i II II I C—S_JI (___ L_t l__t 4_S_l_l_sJIj . L-Llj 

, _U___i_ JjLuus (j_Lo (_-3 — j - ji i n"i1t j_l_ (— jJI s JjJ->JI 4jj__JI 
. LL_____JI _ j__ Ji_a 4.j__aL Ljj_i£j_ (__ L___a _,__" LljLj__iJ_ (jL_ i_l!_ -_aj 
ilruth (j-LuaJI 4i_ __>a j_I ( 4_uL__JI L__L___J__- _j_4 iLa___lj ____j___! l_iL__,_J 
4_ajja_A fj_lj «S^JjLJI jLL| Ji-lj (J----S3 LJ 4_____j fj'*i'<2 L_— -" a : J— -Jj 
__JJ - J-*_J Jl_ _)j_j Ujj i^uiijj-c, (jl J__- _ JL_3 :3_l_1j 4j_jIj __!| 3jL__VLi 

- ,m i^jl (j__ L_j_uj i-__ IjJl tj— ^ (JT - (< 3-— — ' ^*L_W" ' »1 (__- — La J_- 

, L_i!__a L^I___L-_I ^ (_r— - (_ — tj— 21 _h »^_j '"'j L__jjj>- — jjU i ii II _j__ L__Jj_ 

(jiL^ Lj L_i____J ^j_g___- 4__l j i_> __JJ Lil <~ij6~M i4J____J,l J_-J ^jLsc-a (_Sj 
oj-o-— I ^j4-_« j— J «4_jL__ L L___l t*ii rijl L^jl ^c—j __1— IjnUia L_ jlc*. Jjj-_JI 

-^j L t I ^ ____jjj^ 4__JL 3jJ J— - L^jLj ___ __________ 1 rt . 1 A L__J__J ^jJI _4_LU_J L_jL___j 

Jjjkj j__j J-ljJI ^l_Sjj_l <^j-^ il_l_JI (ij_-_ (j-oj .(J__»JI JjL (_!_. 4___L__ 
4_-_L__JI (j__._j__.-J1 JjJ__J Ijl-uw ___-j__1 <__.___ (___ 21___U1 4j_____U J_^ 


pf.lj< II XA,..ln 


-^i H <-<ijt ■ «H jl __J] Ij-L- , J___-__- 4_iT 1 Jj _L9j . j___| ^SJI __LL_S_j_~ ___. 
_>__jL__i_-.j 4__jl^S __L__L_J ^jLlJ V} jS_ ^«J i--___jJI l_--->. __Jj i L* j-OeJ __-J1 
.-___>. !>LLI J_i_ jjSu _ LaJ__- [4_uj_-__ajjSLa] 4jjL_. ^ L__>. _ 4_SL_-,*i_S 
J-SjJ _J_J- _l___jT l— a j__j ______ ( ________ - ~--j" *1 _5_-Jl jl j tU jLS 

*>L__ jj (j-JI J_L___-JI c__1j _.u - (Adrian Kent cJS jLj-ij Fay Dowker 

-tjjj V 4jj-i>. J___j _] LaJ i nj <«J L_4__ iL^-*---) ____-. fr___-Lll L&J1 
. 4j_Li__- J__ll I -Liljt i.JI <_j I j_L<i--J Jj_i_JI _}jl . ■■"II j-_t_ Lol_flj La-j>>jJ j| I i jt 

_->•!>- 1 jT _j _*lj] <_JL.1 _ L___l_-_i L__j_l_ L-j__ __U_ j__ <*-_Jl _J_- I <i ^JSJ 

. J-_sL~ L—_jJ-} jC JjSjJI jLj-J.1 l iti ritj 

j_j__ l_L- jSJ , \ . i U 2__jL___ j-jLsjJI ^L_jL_3 jjS_J =Uj__ jSJu _$jJI La 
^__J| 4 a i.iill 5 _ ;U jJ->*-M Ajjjju jT ,^L_____J^ (___-> ^j-jSJI 5__ f _____J 1 jj S__JJ_i 

1 i-_3L_-e-- jjSL jl __, t j n (JJ____JI jj . [4^J-C-_.J^__-Jl ] 4j_j-^_»J,I 4 <itVt-l I *i ,.->" 

La_L_-_ .(iilj _.__=: N ■^*" .j-LnIL) ____Jl___JI ^j <t ;tlj _) i. illl JlS___f JfT j__= 

jj£o jl jSLaJ ")_9 i Ll-lL-jO Lg-jo -l_l_____jj ijjl__jJI _-J— - 4_3 jL__ -_i___>__| ' >*•*" 

_jL______j ____J___i| JjL__>J| jl_9 joJ j-aj • Ljjl~ 4jjI i^"- _£j_>-1 4_ll___ _$T _______ 

jl __—_ i4_jjL__t JI_J ((4_j_iL_- J-J-C r 1 1 njl l_4-i £_a 4___L__- Ct i ni] i) L&i _jjjj_a 

.-JJ_._-I_- jL-j JjiiljJ JSJI 

Jljj ■_■ L-g-jLs ______ ^Ul jLa (j_-J _-_L__. pi.,i->J 4.jSLu ,i*>_-JI L> __-L___iJI Lol 

.(^u-ljS-JI j^o 4-a-ir. i,,U) 5 ,<i ,„J--JI LUb__JI jLLI Jib i_.U 

1 j_b jSLJ iJjL-- *_,_! (_;! jt ____jIj_- _j_iL_l_. (_;1 "iJT l_<_*j 4_T l___j______j 

.__jjIj_JI 2-I*_"j-j jIj-c^Ij j jin-t-JI 4_jLjlI _Lj_i _jLi__-Lj 4-_c jojj-JI jSLw 
jjlc Jjloj Ul Jj-2JI j_U-i "i" ?4____IUJI __L___Vl ^IjSJI bL____) jc IjLo 

=L-J_JL__0 J 4-L--1 -V *C (j-jL _ rtJI JljL___ w " -- J- "_" _--4_J .____!_- 1 g'f fl I Jl_>. J-Jil 

,_Jj___ j_i_ t L_. ___i _|j rM-JI idjJ--. t-iiii j a _j_JI cLajJI ___) ______i__JI 3-ojh; rt 11 

^L-s __iL_i j__ -_>JjL 5 .njtirt __o^____l, 3jj_=_~ 5____L_- __J[ 3j-__J1 Jjj La LILcj 

_JJj _---- ._>uL_JI 4.1-ij n ___. _j_L_ja ,jjL__iJ J-^LS JJJ-J J-*J jj-JI _-Lc __jj_>.! 

ii LJLiLa» (j-uL—JI jjS-j jT L__tj : Loj__3jjj 1 jjj_>— '_ ■ ■ "*^" ji __-___ij -_j_l_»L_>J! 
j_Uj _$jJI _>u__Jt *_---il eigenstate 4_ul jJI -JLs-JL a , ,_ L- j_____j _ __u__j 

j«j lj] j_Jj_-3 I _ i ii 4_a- j "M| __. L_-tj __Jl "ill _^L_l_-JI jl _yi— J 1_1__ . 4 ", h "yjLa 



__>VL_>JI __jj^ < i-t uiii Lgjt 3 _ i^ljJLa 4jt j"'^ jjl-u Lwjj . ____jj__ ^Ljj "Jb-^l 
JL-e_~ (___. 3_ujl__ l_j1j__-_- 1 jU r 4-j_>.jJ,I SJIjJI jj, 3jl__L_i La-J. t ir " . "1 __--JI 

.__jL_jL_-J _j£l_3_JJ_^ JiJ-j ^L-uLul ^ i(ij-^l ^jLuU i j) i*Lj_L_JI 

-^jj lSjlII j m<!I l-JLL- (j^ijJ 4jL g i^>1V 1 ..ill ^j- j ~;tl 0 ,^ sn 
j__tljJI Jiajj .3jj___Iil t__1j___-_'l 5 i mi-LJLj (__jlj£-J1 ^JLc J_>______JLj 

4jL jl . jj-____JL -Jn^JJ mJ jJI Jjli-I Lat . Lul j i.nj ^ idi i.hii->. 1 1"i j__-fl 
.«jjL-.» 4 jJSC ^ls _____ ^J^ tjjl j-l-jT La I jl *Ljj--J1 JajJ l_9__' j£__ tc ,nj at- 
VI (<_$-Jl ^Ljj-j-oJI CjI jj^La _j_> _TjJ-Jj" ul (jJ! ^LIaj V 4_*KJI _ JLA <jT (jpJlj 

.^jLsjJL _j1*jj Lm-S 

(^jj ~r Tr M V ^jit IjU.i in I .1 irt L_J_-C J__) £_Jjlj__J| (jf Lj-it-t 1 j__> Jj» 

^_jj1jjJI oj, th -_a j * (jS-j 4-j * _j a l_jJLa : L__i___-a $4 j . gUJI ^Jj Jj____jJI 

^U^! ._L_;-jL__Jl 4 jt^ljjl (j-a L__t__ _-J->J L-jjT 4-_jJT ___-_-->-■ V ^yjjl 

I -r (j i n L-tjl j"ir L ^jjIj-JI '"i-a, > V" miI JlSJ . *Lg_La L^jJ :iUj mh ^_j1j_»J1 

L*i> i^jjIj_JIj . » Lj-L-J I j j i j > 1 1 (jJ^LLI 4___jLL1 _)-ujjj plc L-jJ_- Ljjjj 

— JjjLj — ^njlrl i"rt 1 ~>r J-3jJ ((j-__-j^?1 ^L_jL_i_5 _J| 4 1 ■ ■■ i tLi JL>J| ___> 
Ij-JJ-t OJl>- L 1j-J i4__>l__-> djj^ mi> Jj__jj (jt 4jjj ^j-C.cj L. £j_-_j_a 

.(jLlILI ^-JJ 1 j j *i ^ ^L__3t_> ^j_-_j_-i _______ (jt-> r II j»JL_j -r ^ i I, I I j-_i .__j__UI ___> 

d_j^;lt 4_>-_,iL--Vl _J_1-J.1 l-J! 1 *ij 111 -Jij i--J _' j^_> :4___4j_jil 4ij 

jj» La L*! a i_j_>L_J,l oj-ib ^j____-jjjj Vj ^Sjlj-, u \c L^jjo M__7 l_jjL_*_jJI J-Sjj 

. 4_~ljs-_.lj 4___>j_a j4_j -_4-La J-T (jj- j-3jj_- 
_J.1 __a ^L_>. ^-j».^*.! jjnm". i_l .(__-lj_JI ^Lj^j- ^j-j^-j jLi_-l — jI j 5-_- ^L^JojS ^j.i.n" (+) 

yjl jl |_r_ujAjl Tj-jua ___i.__3 ^jjli^ 1 ! - . ^^-ij^yj-li j_4la <<i_it_ — -l II IT- ^ (jl_l__j| _l^L)_L_Jl 

lljT ^-Jljjl Ql_i__ I_jj1_T ... 4_lIj*_'I _ ...-.II t_j|_ij.i .>> ^_L_- _sj>j_»j^l k-Jl_)JJ J_jjj ._J>-J 

_j-l_£__3_T (_;_. j < . .n_ -___, ^ ^jl^jj ^jjjJJ.'. 4„ A"i ______ tj---- 0_->- <--i.L_ll a_J.L_l t-Jj-^' J+^ 

.L^f_ -_L_j___yjl3 ____L!>Ulj jL_b-^l ^jUo -L-jj ja-jl^jS-l -jjJiil jj ,., !__»*>-- Jjsj . L_j_* l^i. njl 
____)] «4jj>-II fji-iJ 3 ..A.-Uii JSLUI »--._<£ _>j.d^__^!^l ,L_^l_J1 _>_. -J_L 5_>__l l_jli_j 

^Ll ^Lo! LjjL (^LL^ii^ ^Li _____j [_u ji . ., a __!_>.i __,_j_S-lII ,»3--_J,l j (sJL_II ^_u>*II 

. [_ L-__-_>_Jl] 5j_i-, 

JIjLpJI ^j-i-a— 4lj i^ni ___*_- _,_a_j .^jjl^j-JI Sj-L ^IJ-ls-I jJ_Ci ______ _>c LL_ j-JJ-t Lt (**) 

. j-La ijl_-l_3_JI L^jjijjo^i-^ Lj^al. Iri _j_-QJ ^_^_Jt-a 5jJ_5 _^jl_jj_I L>j_-i L*Jj - JL__Jlj 

I _|Jii i>>i ,___! OJJ__aJ,l 4-4-L__l (_jt bt__>lj _i_»-H L>' _ i '.' ^j ' ' j- 4 lJ -1 Lr^-y -_*_J-J i_SJlJI JJ* _____ ^jjajJI 

.[-JJjUI] jj>il ^ j J___ i jj jJI JLJ.I l___ t > i j__>VI J_l_. 4jS ___J ^ljUl ,___!_; LL* 


L^jJI J-__»j_Ll1 j-LtJ I _ ' •>« ' ^jLlili (jV it_i!jjuill j____>1 ^J"-j_ ~ <j 'a l - L ~*\9 J ^ 
J__L_< _jf_*~ L&JJ J-l—J_ (_t-— ' — -^"'j ^ ijjl~- [*._-"' J (_r— ? ^-jLliil Lal .^j-i-! £__}L_y 
Jj-l>- ~I-$_U C * i-jjf _L3 4__*j_J,l C-J-s l_j La Jjtj .^L_C_>V1__ 4\_uj__._ 1 | _sLL_ 
CjLjLoI j^-JJ (_L_jj ji i_" J - a £-L> g^La jVI <_;-!> J-»JJ ^ S<LLtiLa i__a1_-L_ ^.IlIjio 

i j-Ly - ^ " . " 1 1 oLjjJ—JI — -#-L» ^j* 1 -"-- -*"-" >■— 4_i____t _r_— il j-jj 
-uj_JI .*L___L_,Ljj .(~jjj___JLi) Lj ' " ~_ -UJI _-JI J_$-_jjJ1 __*" jlloj ji _*J ^jj-M 

j-d i" j_J| 4_uj___lC. J i/^ii \ jjj j-Ljj ^Ljjtill lIiI niiii- ____ L—La. I"i *"i . .i*_'l cJ_) jja 

-Ll« ^ j__._-.lj— o cLu jL-ijl jt 4j'1_*__JI 4_j___-LjJI J_L__JI ^Jc jL_*_lc.VI (jjj 
l_iL_*_VI _3 — " - 3l_j_>Jl Jljle- j.i "unl J^Lj J*}— - _ya 1 j .i A~X1 4_»Jj ,j4-_>->_ 
__jl jjo-**J ji (jja J-— >) ' jL*J-JLj CijjJ jl *J-_J ^jjJ ^jjIjjJI J4-j» jj . L-ujL>. jjS 
4_lL>.1j_ 4jj___) (__]__ JjjLjJI J_- J_J . -_jI_jjV Lii __ll jjj oLL_i J*j-_/ __"*■ (j_jie-_ 

J_L__ 4_iJjJ,1 L_) L> L_j_>._' I jj\ — L___' . l__J__Jj"fcJ jl (J_i3fc_i_j |_£ S/ (j—JGJ 4_J-"L_ 

j_j (jSJI *Lj_j_3 (jrU - 1 ni~ill J-____JLj 4_~L__ JjJa <jjj l^ *'U i r>1 __jJ1 4_jj__-_JI 

■ L-_>.ji (jLst j__. Lli ■ ■ "^" LjnKjlj i4^jj___> C" " _J (4_i_C___jj^_CJI pLjjj_lj 
__jJI j___- L_i____-J I jLjp_-vL _3 !■**_* 4 aiini jj _ijj [jjjJI Jl-i_>.jJ1 (jj-Lt-Til 1 

r.,.; -nj JL-U J_-!_-l (jLS jL___i-_*1 1jL__ .^Jjlj___J ^(lIiTI f.|jLjr~M,l > - t 1 _--5 J_~JU 

__)! __J| 4_>-L__. __"Lj_ii_IL_) :j___ajj 4Jj_j , _j (j_Lcw4 ^jjj-jj ijS-1 i4__jj|j mi r 

_LjL-J (J-_JtLa- " 1 nl _-JJ ^L-LT-J 4j| . 4 Uj.Lll^ L-jljL_u_,J i"il " 1*v ' - I a La ' ' 
L-lljIn ^ jO-t-' Lj-^LJJJ __-3 I- 1 t'. J-j J_S)J . [J ,*-! *f 1 1 *>J— _-l .n*U Cjl t*1->-">l O _i_Q 

. "ljj t-jjj -^l^LjjJI JjL-ijJI ^1_-_*-_l- J jLi Sj--iL_Lja C--it_jJ1 <_-l~. J-C-i-i-iJ J-Lij 
_p3jjl_U 4-_ip*>La j-J-il (jjj^-' tjr-J' *^ 01 ^L-tj_J_->.l _-■ l*M _^___>L__->JI 

4_aj__*t_4 L_j-j-*_*-j t Ll_-j I J-*-*J jjl ' j *'*^ 1J 3-LiJj-. (Jj-i-T L__L__9jl -_"_!__ .^LjJ.1 
_j *"*; *^ ( J-lv j~bj _-J-C- 1 3 1 ' ^LuLll (^JJ 1 j ■ *^ « * _5-ljJ l__j--u . ji-jjJI . ■ ■ " ' 

jj -r 4 4 ;<1 t | !l__iL_- _jj _L £j_3j____Jl_i _j.lJ i4_la _5jJL-J>. V j__=-VI 

— >.J _j — C. -_J____u| ^jJo (jl S,_rJ-_J1j ^L_tj_.*_ r 1 jiJj . 1 ' i 1 ji _-JJ— *_* 2j-_Jj" 
.4_____L_ Jj_ JL_C.L___" _* L-lL-jl ni -- ^lj ».1 _i--_L-Cj SjLlLii iij ^JjljJ 

._ j*>L.^L1 4J-_ _5_a l_^J jLLa l ' ."'i ij 

^rtJj <_jl_j_a^3_L>. Ijjt ___. j_j _;! ,__]V jJL_, I :diSCUTSive _J^I>Ji ^j-j.. ■*.' Jj) — — . ~~ l ' (*) 

. [oU^jjJ,!] jj—lj Sjj-^ 1 :' j-*-— _;j-^ L_j_- 


_---- La jJLjj i _j__1jJ) j| "4-<jL>Jl ___ 4 (^l-V~ mj jf __, i j Lj __; _JI La 

u j"l t nj Lo jjLLl iO_J_>.J ,___ LijL~ , 1_q "■ -J _ (sJL-JI j? ~ |jLJ_l__>_i - 

___Jj_>. 4_jj_ _;jJl L*-!- j j ■" 1 1 j_L_J1 jl JjJ-J L_<tjL____ . 1 j j l r j»j_stgjl 
___ _Jlj_V _iuj__ . »L-_Jj_j_ jj__*__a jj£J — il>i-- '_j n J "i - ^Lc jA 
0_»JI _-4 _-U- 4_oL_tJ1 4_i --aiyl j| t jJLl Jj__-j _fj .__j-__1jJ1 ^JLJI 
. ^ J_U1 ___ 4 — _*-<__ 4 fc _>La jlj_- _i| j— * j-_- f J- nj V 4_L_ jijJj-1___,| 
_j-_ Jl_4 ____. (j_aj_"4 V t fl-jjlj__ jf _"J ^IjSJI L__uL_j_jO i .X" _J 
. 4_i_jSJI jr01j-_Jl £__ _»L— ___j "-L 1 1 n <nT j-£l LjU >«" L~ __I__*jj i4j__-J_,l 
__l_ jj "u l lA \ jLj_Jl 4-1 m^L- __J1 4 i t.mI Li Uu ->- r «.____ j_a dj Lj 

• _>_u_L_. __- I Ll_~ J1 jjjJI __l_Jj! i Jol j_l_- 
4__jJL-j 3juj_c 4, j ii _;_Lj_-j LujJijj LZL_J J Ui » " j i_5j_>-I -__-l_ _j_3 

fJL_1 1 ''gJ-ljj Lj__ -JJjJ t—Jj 1 i nU _>-_-! j_ 4J_*__J jL__^fl \ ^ ~- *i" 

l_$_a_jL_j jV i_ r j__J,l j_ _-_-w 4_L___t1j («JL-JI L_a jJlj-s jl uJJ- -lijj-t 
L^jf L4J j! j.T _JiU_!l t jK 4* Liii _jjj L J^_, .4-__j_*___ L$jf U_l_ c-i__f 

jy1j_ j_Sj-j j-* 4~_-_ J-^jJ *- 4jLs 'j-«Vl jL_ Ls LT ^__u lg<in~<j <<J lSjJ-I 
____ jj__L JL> i^l __ic j__jj .4__JL>J1 jjJljJUI j_a ^Jjj-iO jj__i J_4j___l 
i_5jj_-_ j<J_J _jL«i___j) ____ Jj____>Jl ___ Jj <i"iU i_5j-3JI _, ti 1 nliill i ^i.i _1l 

.^LL-jO j>3 j__-jjlj 

4_4_w1jJ, _-t_-ji 4 j t glj jx. _j1j_j_.'_ T 1 "JjLsc-- jjS— — —J. i.u 4_JL_JI I 1" n j-Ji 

2_j_L__Il 4_u__iljJi ___ .___ .3jL__vj ~!j_>- (j-i L_~ _jL__iLjjJ1j _;jj___JI ^i_JI 
Ljjj ■ i _iL-_J1 I ju_ jjj j_l_- Vl J-aJitl (___ L$_>-j_L__ lJij^-- __jJ1 birealism 
"j-j» __(_ J_"j jJljjjj JLa ._-jLj j nll _J] 4 1 tiiitL 4>lj_>J1 4JJL Sj Lo-i- jjS_ 

( . -ieJ jjjj__jL<a -Llr I j _ * 1 a _-jJI l— 1_j jja lj - d j <'^ a l—u— 1 _JLu_ _y-jJ 4jI 
J__ (__> («J-JI jl jL_>'_' c_.l-.f ___ JL_j uJJjL- 4ni.il.iU ( ______J) jjJ-a-JI 

<L___i_JI f.LaJjJ1 t_ ^— v jjl ^j-s ij 1 ,.1 L_ A__ i J 4j1 J— t ■ r—i ^JL—ibj i^tjjjl _L_-_t|J_V 

Loij U_ __^j.j - ^j—Ltl li-^U d\ ■ ^UjijJ-i _ljj La _Jlcj ^J-U i-jL- L_-^j 

Jj_4J __- Lc_J_-i (i^ij "^j ijUspjj V jy^i__9 L\njj>a- (__lj t__l_l ji_2j =Lii _^j_ - 

[oL_*.j_,!] jj-^JI (_j_ 


|_j L_a ' \n ?i q jj__jj i5 i nl rtll __S SjljJlJ». £jL_j _£l jjjj jl • -j _ 4jI j 

£j_3 __-_ JuStjJL |j__ JjJL-uajj < _" jat 4-3cuL3e-ua 41^*-* ^uJulmIs LL___3 ____£ 
4-Ujjj) '"- 4_«-j_-j ijaitll -lj^»-j ^ j la i- > jL_ i_JL~ _,1 _-Lcj . ^cl-JI £j>9 (jJ> _JL*_a 
j— uj i 4j 1 j_iAj3 J 4___jL___- (j___jj i* 1 "' J"J i^J 

, _j_a __J L±_- L_ j ' v«j t L_j 1 L i - 1 *jj 1 — j L L>. J L$J ^^___ j I ^_L_t I >t~.~ . .. . 
L^jjJij ^jJiil (jSj-^J. jf ij__)1jj| ^L»o1 __s 1j_». Ijljju -^ju (jj 

jl :>- Ij| < ti-t Si . a t 1 l_ijj_JI j^t i jj — -t_ i__j — _j L-jjj i^L_ jj___La j_«, 

j_^J j» j_af (jt __s jla . j j _ ii j n - ~ 4 li ■ ■i^Li. <_JJ_ ^L-a (jl J-____Vl j . j_j_j__iI I 
__ij ^jl^ — _J 1 _;j_ij___ __j__._! (jTj t5j__-uTj iLjJ- *LL%.jJ — j o 1" _______j 

. (J-o L_J I j jj__ijJ 1 4_j_^jJ ^l" ^*. . „V | 
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^---jJI _-Lcj ' __->- SJjjJa -J-_-j C_-L5i jl_U 
if____Jl jot-j 5 uAj n q L_jJ_> 1 ?_.Wq 
Ut___ 4<j l_jLl--I LujJj t Juu <__) ^cJ L$_t_ 
_>--i_j _r1 £_J______j . j. j l x_ U J--_tjU ^SJ 

_-Jj J$___ <-___ SjjLLUI o! ; L_j,yi _*_. jJaJLJI 

_d__ ___-._-H j__*_ji jj-L- -jijJI jj>__ii 

.-_3j__JJ -JUJL-w 
LitjU J__J .___i>U 4juk.t>_i j j uall Jfl"ur_t 
_J L\>-_AJji _j. rt>- n i JSJ -J-jJLo 43 j_J, £~-->J 
Jb_?J _jt _JJ . L$__j-__- j-Jsb JU-J 

^jjj-iji _j < L , i -V _;_j_>-jj ____j__ J£ 

Ol - l-^l t 0-^^uL^3- ! l£>---- 

_ > >-» \ r , j (( j___Jl l__* _j_L_-j _---j _-_o -u>J__JI f L__ut <o_>_- _^ -_■__. ^jj, 
-_^L_j____- ___j_.-»2j 4-_-jLjl» -J-ljJ _JJ ^j-Litl 
_-!_-. jL__ _-_-1 S_L__-jJi t__ _>____ L-j-I j-______,L 

_-_ l_j i ->_3 L__ul ___ j__Jj 5Lj_>Jl Jl__-_f £j-U 
<<-__-_ ____>-, ______ (jVf t__*j ^jSJI I j-A ^ 

<j_J ; J___-La j_jj£. -_U--lL >_ LJ-_ ___--*_ <_-J_- _al>_l 


CijJiJ -jjLj dU_~_ _>j_2 


___»- .oj-Jtj 


<L__JLj _r_-tj__ -J-J^-J _>£■ L_ *■ *" ■ " ^ j— — ^(j'~~* <a ____j(__ r^Lc J-* 

j^J~T Ul i~ Jj J J-jLljJ Vj LJJ_L_UJ *_ _/_>t_)-_' te.LjJ-'-'! |UlU£l _-_( jj__Jl 
L l^-l I J » ^ T' _ '"'JJ fj— ■ 1*3 Lj L_VJ J>— 4J 3 J_>- t J 5 J l.ri (_,_} J_>- jG »■ (3^" J 

1( _^jL>JI j*JL_J1 UjLS^al cjLo j«u (jjL f ***' _>— f c J---i <_JJ_ LlJ __'^ __,*" 

sL^jjuiii _Sj_j_JI _.j___-Jl (jrvj .^j-i-l 5jLj___i jt (-.Sljjlj (_^j__j_LJI 

,j___L>Jl 4 it uiy^ij (_,__> LU 

LiJlj___l _Jlj__ ___ 4_*-aLat-*J jt-ij . ijJLLoj L_i_-~L_ ^_LJ1 _JJ _ Iju 1 I juk £__j 
4__jL_-1LI 4Jj_J1 _j__ JL_._i __a t_jj_>Jl _>_j_- o^-J ' '^uj-*- 3 (j*- "L-jLi 5 kjLc 

^jj- ^-J__J jJJ . 5j-___l <___) lj_*- j.-Jt /i. ii'l (j] I *-tn" t i J 4 Ujl.-H _Ji j-i _1 (j_o 
f j_A J*_ 4_1 ___) L-Oj _J t 3L_K_Jt (JjJoj L-Lt (__iJ i^<__lj_Jt L_Ljl_L^a j-A i_>-_j« 
Ujj <(j-ulj-_JI Sj___ ___ J*iL'_i (jl _lj__u jja >-LSl j^jU" _,nj ^jJI j_L_JI 4j_ 

. L^LIjl, __Jjij L^fj-U __J 

^L-tu V' «Juh (j-_— 1 f— ' (ji^ Ij """*** <"UjL& j.j f. *L__if ^j-aJ-J t * <i i*"i _i_2J 
j___J (jL_> l__j i iiLt -11 __J1 __j--_l-!L) Lo! ► l g iii m 4_»-jjJLi 4__1___ I i_i_.\y 
i*Ll___ 4jjL_l _-a_- (j-o -iWL J__"> _Ju-__ C_lj_a _j J_- L- j-__ 4_j_a(y_J| 

i*j-x_> _ ~ - ~' *i LlM (___! JIjl_> Vj . L^J (jj-CL-Jll «L>o"_ , l (Jj-j-j 6'-'' <_j ^" *Li 

J"iL=- (j-* 1 ^ _L" *lf i n j U ^JLjuo (<-j-<_jJ _> jJ! y± LU_j_^ (j_a ^JL-Jl (jl ^ 
5 U i nl jj -_j__L>J 4 1 LLj j Mij-J ^i-j t -j— aJl (_j_vL__il _-Lc "LIlJ— j ( L-i nl jj__ 

_____ (___) J_ J___ JlS i<__S 3j_____!) jjia_J (_^___J1 Ll___>. jjisU _jl .S_iUl 
^Li-Lo <__J ij-_jh. U (jj-L-i'' 4_a___J j-J^ m,~....V1 JjJ_- <j_. i-jLlJI I j-_ 

____. ^j-j-- (j___jj Li_SJ . ( _____»JI L__ij_y ___<t_jjL-jJl ^ j_a*rljl ijjji- ^y- ji 
j_6 l_jjI__' (j^^-j-jj i^JLjJl jaU-j ^Ll_i ^jij ^^SLeJll j 4 r. _>a <j T j_- L_-cj 
j7jL_>JI "_LoL_ jjLiU ol *_>=-j LJ_-i_ ^ ^e_JLI __J_ (jjj tj__x j__V I 
J___u J5 V) __4c jt <du_* J____v o^' U^j-*J _n-!>-Ji c-Jj i-JJLU- 

.^_T ^>.jj __Ji jui^- 

(___ _______ L_Sj_-____J,l (J-J-JI (>* *w-_J1 (_-* ___-! JjL_-Cj V I j__ ;___C 

(j-_>Ji <-_Jji "Ul j Jo ___ JjoLIII J>t__ (J_ L^jjLja -L__ j ii \M\ CjjLLi-l (jrJ-sUI 

^_ . L^j S__i__ c____>jj tLg jW ^J-CJI (jSLaj _ CS^L^* c_i__tj) i-J j-j-J.1 

J_T ^>_r "l. rt" (J^ -^jU" I n - i ii _JjLil _J_J (^LujI ____ L-4-1 4___J__J) __j_i__cl 


<j-> -M j-tj IjuvI_) iO^L^j ^5 jLjLt _ j__ (j__J . J___J( 4_u3 j-L__ j 1 . j^>_ *it^ 
J_--*j 4_u__-<i| jl) 4_J j "_t 1 1 :« j • T l ^ ____*____«.**>_] I>> |<JLt 1 o &y\j j*_- 
J£) *L__L_JI ,(4j _>->-__- jLSL- -U *<____- J_Q £^j^_-J( t(U.j J - ---. (_-_! -__il_J1 

_>~l l i " J (j^ljMi j__ j_Jfl-Jl J-A*J1 ^_ltVl m.j) j-__«*ilt "LJjLSjl ((-U__ dJ Jjl__S 

_jj_t u aj£_a ____ jUTr, _*1 <j_~-t ^l) <-4>* 4_JjU_1 t(Uj-!li 4j_h^! 
fj 3_j_ _.____. s j_S_. ___i__' t_! L*. _>jj-Sj tj__>U -i-j-^. _yj (j_-Lw 4_L_) ir *JL_JI 

ciu_o- _y» j_ _M < j-Uo ^l_o ^LaJI i. jl aA.i.un <_i_- j_s .(-v--* 

4_5_-u_>1 j 3j_j___%j J___}1 j o tAj jt :~-_L__i_JL ____«L_»J1 j y„ .".11 oj_L- ^j-La 

__J| 3j_}___-Jl J i ^ 1 *a iCjL-JS ___* I _ "< r 1 j i r. j-S-<u ojj— -o i j ih_jU1 ^_, miII 
. j_H jJi tP) <jVl UJb jl jl. V .-jL_-_S_1 tiJLij J>U- j_- _*_>> -N 
i^jjLJ,! 4 j, mi" (jutjjJa (j£. j_jjjj r*____\__It j-______ j_-*jJ^ -AjjLa jt _-l_- 

. ___*_> J5T ^jr-> S __> _-_- ____i_r Ljjtj j_~_j ii M~ V 4 j» ,*_j_---Lo 1 ji^CI 

3 -. . ^ - " j_m-* J^--- _y 'Sj_ij-_»J( _?.i-_J1 i_d__ J_L__~ ___v_*-__a1 L«-u__-j. 

J-jlia -_i j_-j *(_>IV>.U _jt-~- jl -f"JL_]1 3_L_- nil j_Lat - 3- « >* j A "i i n a OjLobj 

L__jjjj_j . LuLao! .___■ j-_£-i c. m i _f j i_;_j_j_jL__*Jl ^jLJ.1 jJJj ___a j_*__i < J_L__J1 
. L_j jLp£ taj_-&~> jj-Pj _pLU __-_ <_y3 L_>j_)_x_ej -jj_-k_- LpLJ_>u JSL -JL_U 

r_Ii- I j_* _y» V Jj J (J-Uil djjL-JI iiJJI J!^__- j-a f*)l_JI (_^jU-j >-J--j _-_j r«J 
. _;jl_J,l __1]_ _j_c Jii-JI -Lol jri-.il Jjjla (j_- jj^_ _?._»-*''' -^LujI 

' " ^ J-3- r 1 _---- jt i Lc.J>J_j_i_j _>-_>! 1 ni^ (j-C fl" J-3 J---J1 jl _Ll 

,..2vj_^J1 :4-t.a i________j J)jj_ t j-o 5_aj jL-.' (i( (_-___? j-i 4-_____*__u jf j-Uj 

-_jjJi_Lil j_j UjLj_-_>.1 j_i_u 'iS __-J1 3j_^j! (o\ij 4-i.iit L*__ ( chasm £______)! 

Jj^_u d__jL__J1 LuL?r\U i^a ^l________l_t jf i Jj_»-jJ|_j J---JI 4_j_J i^^-J-atjJI f<Ji_«J|j 

.-.aljJlj _j_u_>i:jiJ1 _>u 
• W=-^ (j^ Jj V ^lj ^L-jjSU 3j_*__-_1I 5JUJI ^«-Slij 

-ii_4« ^UlM 

^-Jl ' _^lti-i'> Ljjwo j__ jj-~j Ujj itj^-L* _jnj in'tj_a oL__> 3_iL__u_iL> 

f<_c[ __J| J-tj-i ) jJ :-*j___i J-l-jJ L_>l ilt (____- L^J-jL-1 i 1 a a jjL_^__j Us 

ljl-__t 1,-,,,, jl L_^_t ^jj Jbj-lm l_J1 jiii-yj (^-_p1j_>Jf ___- VI («___Jt oLj-sjju 


L^jjLj^i L^jT _J-lp" r ,t 4-tj jU 11 (jl (_--_- 4__Ju S____~ pi-^L-Lo ____s Jj 4_-__.L>. 
I Jl* Lusjj __<_ - (j-__-JJ <j_« J_> . _£jLl_>L«j ^Ll__VI r^j__-_) (_J- 4__j U i 'erlj^ 1 
Ij.Ls _jl_l ^J-Jl (jt - CjL-cJSJI ' ■ 1 1~; j----->-i _)t JJ>-JI J-T <_--_) 

S3_UJ_v -____il_l JUJJJ <_-—"- 

t j__^_ J __ L itj jL___3 oLiLa Laj ^|j____l __>__-___> (Jj i iii ~i T I |j_* (j___J 

J-_ Ls jJLB __1__ ^Ij.II I j-A . L-JLS jj ■ _-J1 L-4L-.JLI jLSu jc__ll j£JI ___ul_C_ua 
J_-> J-J,Lj . t>j_i i no-ij 4_uj_) __)1jjt 4_,_L_a - ___ J_-_*-_ iL-_.__.L-_j Jj-i-L- 

I ^"j j-hLaj gl t i~» yi t_ Jq jj-jo d_)j__La l__uL-- _>j_-_-L) j_L»-l UJ-^-_ 0' _j * .' 'J 

1 1 1 _-," j " . i 1 1 a | ; 4j_|j_j_1 I 4_a-i_ui-_ ^ j' 1 1 S 4_> 4_j__> L-sJ I — -____L-J I jJ jj __!__- 

iJ1-___». ______ ^l_____> !____ _j njlj ((__________ £jj-_-_-_~ _£_" 1 jL-->j 1 jUj— -j 

SJI__-JI ".j.U; 

4 3 IUH jj_-j_tl __JI J____JI (j-~ J-=-ujl -^Lij-U L-Sjj-L.. ^ Itll j_____l JL__J 
j-4-_- 4jI_uJI (___ -4_i___JI _£_a_1j__ __J1 4jjL__II ^ l__j____,Vl _,--_, <oL.__.LjJJ 

pLj-ii^l j-_---j t J--11 _■!..! ___->j i L4-I j iilll j--j_- <£_---- J- - ^>L--J1_) <J_-»J' 
'"_t ______j L_j -____j__-11 t Li___ S? I .-■ " -t 4j1 jl-JI ___) .J_«-i . l_Li 5Uj -9JLI 

J*v uj 4 3j 3^-Jl ____ j__. . ' % i". * J< mi i L-bljJ _j V Ijj . .IjJJ 4_-iL_. j-_u-- i4_=tj_->l_3 
_Oj__ i __j j_JL__ ____ :j ^U~j _.l-r "1 __tju _?>->• -"I _--- (_J-_J___Jl _-jL__J i(jL-____t 

j___i (___i_j_ij jj U" t~.-_.lj ___J1 SL-ljJI ojJ> 4_uLui-l_i 4_-l_r. (jjcj i^lUl!' 
_j jJI j________)l .(_;j-__i_Jl jjt __Jj ,-, 1 _,"< -_. 1 _j__J1j 1 j 3 i "11 (j_- Jl_JLI 

i-Aj__.Li 4_ jl a_-J1 Sjjjj iSjj 3 11 o r U il jjJI _>-« JljJ_-JI Jljj*- 1 ,^L___J1 *--IjJ_ 
-L_j_____j Vj M t -JjJl) (<J_9 l4__L) (j-c t 3/-A_i t-l_i ______ ._gj 111 1 II jil 

j-Lj __JL»JI ^jLL-JI l-j__ ^_-__- ___!_) ^Jj.^J.l (j_a tju-i j<J_JI _f_>j l__L_ 

_j_o _;_)-_»_ (jr-JI 4-)|juJI l_^_l (___j__JI f.j i'r\\\ _--.j-_-»J -_l-l>- 4jlj_JI ___ 4 U 3 1 

L-gi-J 3j_l jl_T -Jj '-VI 4_L__t __J| ^iiJl _j_*_i . JjL___ j-f__j Lgj ^jl < -_ ~~! T 1 Jj_i 

■ 4 U - __uL_. jJ (__---- tSjuljJI __Lt (J___« (jl JL_u . 4-U-L_L fi (jj-o (__J 3t_i-j_« 

■ Lgu (j__L-_-JI _5_I_4J1 ijL.J.1 (jjji _)_- _;t .4_>L4j jrLj 4jIju !M-j i3j_1j J U __. 

1 tJ r, l_ 3 l^ilj (jl I 'jlr- ' . ' __i_L__J 1 I ■'■ . 4 rj I lllA (jjj _)-4 (_>_)-—— ! 5 J L__J J 1 

.jLa-JL LJ-uG 


_>_- 4 j>L" (jf Lg-L J-S- (_-_ ^jU" m" "_' Ls J-_>_ jl i* 1 *- Sj-jIjJI Jj-J (jl 
, 4_~jjjj <j1 4_1 "_, Jl_- (___ joAjJI *__^" ' -J r»i__J _j - ■ ■ j -° _.L_tjJ 4j[ ■ L3-I _ 

. L-jj_t3 -L_ I I iJ-i- (j) (j-Lu _____ joJ-Lcj 
1 1 JJk J---J (jl 4_J__ i__t) (jLSj ' Loj^^L-jJI (j__jL__JL joUI Jji_- -t_J 
d_L_» , i n"c I ( I j_a> Lj_t____ J_j___j _jr_— 4_l (jjj j t,< *> 1 1 iS}i) >— (j- 4 U_— - '"^ 
'j-j__i L$__4 j^-~- J--1 . Jl>VI __JJ i". <i"'-1j 1 l^ i-cj ■ *^a Lajj-i3 L_ui, I (jl (jjL-Jl 
: _ ' ** jj < ^ 1 " . _- 1_^_1_ (_— -- _ _ jL_ ' «__]___. L__— - _ jl -— _____1 (_y_jjj__1 4J_J j | ^ — * ■ " | j ^ ~— ' "j 

-J}___.j___. ..Lj-j-.^U <_J_-.lj_tl »1 U-*tl - .1 *^y : t 5 -;iun a» -, ...VI 

.(j_U ____. __lc (jl_V I JJb (J-3J ks-kj 
La» :4_USJJ* _fjilll J-_-Vl L-_j_*j (j--j *}L_£)-^L_LJ,L L_J_ 4 j I t'i ^jJI L~ 
(_--_J1 J>_--_ - (jj__ijljJI ^jj LaJ? - -___<_■) I j__ <j_i L*Jj . <i -U-ljLJ I Jjj 
j>£o ^tj . (— rtj i i .-i~iJ1j J_>j__JL L__4jj_a L_iu ^_i__l 4___Jj t4___ij__i _;jJI (j>j.<i - T I 

j_*-1j ,(JJ£__ 1 jj<.j «a-h. a_u£ c< i "jl JL- (j;f _-L_) jU.rj^ i ■ " < v 1 _jjjL__ 

jjjS' 4 t (5 .j jUtj ^y_) 4 nni'i (jljjjJl |j__ i((L_ijj_i__ll)i 4jIj__- j_i _4_jq 

__!___! l____JI i__)j ____- i>j__j jJI i_)L__Jlj . ^ fj j" < _____ (jj-L- _M (j-JJjil (j_« 

_-| . [4-Lj iMI J_»J La 4__l__tl ojjb (_-!__ Lj-5^-] (<L_uj_^_Lill)) jjb (jlj--_ 4j 

4 alSJI ajJt> _j! jJ-jj uJjJI _gj> i-U j--_jl (_,i l«J j 3 . j j U II __jLj La 
.4xj___JL iL_jj_i_JL - "j - " 4j3j__« Lg_J1 _$JjJ _y-JI _J^L»t_J1 4_j=_jj_ :4Ja_»iJ 
^Uli lL_ ( [jt _Ljlj Ls ]= if Llj o u _^ I . " 1 1 -____J,I (jj-i-a L___jt __u_i__t __ jMj 

^JnJa :«meta]anguage 4_iJJI j_*j L_~» __a jUMI ____ Jj_>- j_a 4 i ii n\ 

tj( Jj-Jl 5j_u__ . L^jI j J_- __B 4__JL _i)_S J*\ i*ii I ajL>J} (j-Lu ^ Lo ^L?___l 
I >j 1 <i ~r j _-_JI r I j ■""'^1 ^jJj 4jjL-__fl p I « " 1 1 4jjL_>_j!i_i _jt« " " 5j___jLi j_/iS/| 

. Lfc j__L Lliijj (jl «Gl_ j_- ___. _jl^~ 4____Jj ___iL__ ____ ^&iiJI 

(j*- 1 __--L Lu I ■> i>>L -e____>| (j__ljJI L_1__J ___i f_lxjM (jl Jtu_jl 1ju_> (_J_~j 

_1 _>_>-»_* ""^ ja-^-jJI 1j__> (JJ-o (jl J__-1jJ1 (jj- . L-Jj-j-il "t-.-* 1 _>"' -_U__LIL ~o___U 

L__-j| j_4j . Lc__-_l (jj-L j_i (j_sjj-_Jl J-__al _-ic. 4j_Jj i^jLAj-J 4__<___a jj-L 

(jjlj-r J i__jjj (j_ jJI «(Jin^ir. 1 1 4 - / n ^LaJ 4_vjjU 2_j-3B_ui_ (j__ (__-L_j_a (jC ^ J 1 1" 
. ~j ri i 1 1 -^J (jj____<J_jj i(j_4ljj| j______JI -______, y_a JLoJ-lj _--jI jj (_--- jJ--JI 

j_- _jj-Lj -jL-i-i jj«" "'1 (jt -_uj_»JI ^jjtLUI _ j_<_ (j__ __jj_>Jl LTj _-_i 1 1 Mijj 


p— *■ I 1 1 6^^^^ 


j jt ^ ,'<•> a~ ,^^11 LLajjjii jjL*__*j (__jj__- JIjl». y^i *Ll_kV| 1 j__ :^_j_I 

J_-9- Jj iJ^ f. (_-_ L-Lj J__i_L (j! (j— -4J J_t-~J1 (ji (j--j " rtj V 4__' .(jjjL- 

~J--jJI _>j__ ___ _>--ljJI L___j_a ,jV nLtj_.T jf £_jl____T La ^jLua^ I jut JjlI 

llLA ^jsj . 1 t i _-,__>. 1_£jl_Jj_jj jjl _/--<_> V eLll riL>-jjJ __L_il5-jaVlj __i L^ Lil, L ^ i iia 
jjL_fe_J P(__-_- __:T __T J_- La ___! __j_j V! (_JI £__.l__t1 L^jJLo tjj.L u . t l J-__ljT ____j___u 

. 4j"j j.a jl_sj3 _* (j_s l__LL____aJ 1 Uj~-t |j ^LaJI ' I 

)*_L_jJ 1 "1 ,^,»1 * a jjL__JI IjLA JlaC LlA ' * a J~" (jl <WSL_-1 (j_3 <jj-L> L-ij 

(jjj «1 .1 -_.L_____I ^ f L^__.j jT ^jT <_^V ^jjJ-ai JjL____i!l 

L-Lj-« U_S^i L-J-l-J '^--jl gj^ '"'J 4_JJ__l_U (jjJU__4JJ ^.Ld J--UJ l LjS-. jjj)_*_______j -/ I 

__J__ -_Lj-__lLI oj__> (j.Uin _' JI___JI " • _ . L____L_* jT L__l___v9 4_u j___-T 

_>"ii iM __l!l (jj in- 1 ! _____Jl jA< j __ !___ j iJ__jj__Lt ~Laj_JLlj 4____jJt Jl ci C _ I 
I lr («->-- _—3 L^-jjL__ jljT __- ^oLlII £__ j jL_ jj lt^-" 1 (*-*--_)- I (jja IjLJj-a 
Jl — ___ I _______ 1 1 u ju__ _>_)___» jj_a j-i-JJL jjJL_». j__> Lujoj . Sj j -r ^ - OJ*-— ' 

____ U_*j (ji (jJI lj-±_-C cjJI jL_s_j d__j L^jjs fjL_ j____!l Bachelard jM_iL 
:— L*_JI (______-__ j_!j Ll_ I _ _jT cJjL_- _,_JI ^ iii oltl (-.-j 'j— __j_a J5 

3____t I j__ ___ t_^___lj_ t4-j___LLI 4J3j_*J.I (j__ ____jj Lo J^ (__j_j ij__L_JI 4___t 

.joJL-JI 

U^AiT tt^^Tj ^--41 

___) ^tj—oJI (j_S J_)J__JI (j--^ ^-*iJ Jj^ '" J--_— -Jl Ij-* (_-g-jT cj^ J j' ' ' ' 
,L__j__ _gjJ1 ^Jj_i_J,1 _jrtJ 5__>vL(lII (j£. J|J__JI ebl : ^a-j i ;i ii'i I cL-i- (j-ts sjjLjI 
(___SJt jjjj I j>i j '~i (j-ttjJI i___jJI J ^ ^ij _| -(jJjJI (JVJ ĕ_ajl__J1 _-L_r ii inll ___i 
_Jjj ,<_JI _J-=-J ___£ _jl_d>L_. __L_ ^aL-lt ____ ljJL--j («i4_T L_j__Jj_« 1 A~ t ^j 

^*^ Big Bang j j ><1I jL*__j_ , l ijj___ ___) (L__jT jj^j _J___!Lj) _jj j ~- j ■ -» 

Jj__ _aj__j^ _sj„L_ "-jj-i ___-_-_ jjj-J I J_-Vl jj l _ r _j j >-a"l/l jJUJI 1 °i S.A jiL- ^ oi_> ^L_=, (*) 

_ja l___^=_Lo itjuJI __a __jl_ 4_uj__l SjLLI _j_l__i __l_ .jj^jL-js^ {^ 1 ^ ^j-jU ___ ^jLjS _JI 

. 1 4 Ij Vi ;j_-_J - 4-*JJ- I J-_- oLj^L-i LjjIj_i- _4_jL_i i__L_ ^s- _>-j i4j L__J1 jJL 3_p- 

icosmic egg "_j__>_LH i-J-iJI *_._ ai_- j,LLa T • — 1 T j__ _jj_t_jl . _______ __j)j__ ^jL-___^j 

BjJ__,l L^l-Lal _,_ 

. [oL_ r .j_il] SjUIj jlSLLIj jUjJl Jjl jj ___ jL»--- 1 -__- __l__ - W 


5 ^pTmnOulAj 


jj__JjJU _l_!jT jf .jjj-i-T . (jjj__J1 j-_-_ ___ 3jj|jJ1 (^Jl^kJI ii______J t-U->tj 

jjj--*-^ .3ljj_JI jf ijcujl^JI 1 1 < II y\j|j_3J -JjLj-. (j-uljja jjjj >^ g m ^ if 

(—)___. Jj_4 _-____. _l Jjj_j_Jl jL_T j-a jJJ _^j_____ ___ jL_> j-J1 jj J--tJ 

.j-p-_1 JLiil lj__> Li! dn^? L__ ._>J.j ,«4L ,__JI _J1 JdjJ-JI» 4jjL__I 
^Lst uUI ______ __JL_JLj 4jj__L_JI *Jj_>._I ___ _j-j__j trjLL^SJI ifl\~> jl 

i_jL__JI «^IjU- jf (j__ ^L___- I JL_ . j J i*C JL_~ (_JJ (j__L____i_.J jwL- JjjLj 

_____ .il_L_ 1,1 ___-___! _, lf. j ji^ ___- _JJ 5_*_iLa (_>_-j II o.-^l jjj _->-__, I 
__>-____- jjL_*_b ^__-_L I j__. ___ jL_* 1_>l L__. L____i_f jL__j jf (-.wj JL_. _£l 

.4_ajl____ SjJ->- jj-JjJLl ^_j__ j^-jT J-J (--=- i__L_J_1 _p_j_9-u _-_->L_Jl 

$4 fjjn- _ _____ J^_ 

jf Jj _ *___*___ Sjj_____i _," -■ jJj ijj—a-l _____ JiUj 4_LL_-^I (-_ 

Ll '(-_f-j j-__.L>.1 l_— _ (_— Lc-j) .~j----jj 3_i__i____JI ___jj_i (j__ ^j-U < _ i ._ iX j 

Jjl iii a ___ ____j_a (jSL jlj ( I j -r j i n, a _——!___ j____f (<_jL— SJI I JuSs __Jj_a 

J4_*JI» Nicholas de Cues ^jL__.j__Jl Vj___jJ __.L-_T _J| <-jj--^ 5_lj___JI 
4___>LWI)) ____j_v_rVl L»j_ ltJ) <u - <, ^*' «Docta Ignorantia <4J__>Jl 
«dL_uLL_c jjJlu _jjL JjL? c_>L___" jf («Summa Theologica 4j_j_i>LJ| 

(jf _Ji j_-j_=*j___i1 (-jlj-i-i _>lx_-_f jf (_, L-.i r . ~_ ll jl j-_VI l__- (j-a (__jf (_-lj 
(_JJ ■ ■■" _ ___!! 4 j ■» j . .. t, I CjIj_j <» _ "11 _v--J ___-t_ ____3 4_>j__4 _;j___i 

• ^ojj-i lS-J--- 3 _>---- f 

— j__jQ (______! l ■ ■ .^.^ Jjjtj i 1^____i* jj__Li i___ _»__—. 1 J — _t__. j_^__g j — J-J_— u 

<4jf ____ - 3j_j_o Cjj-oJj JLo_>-I JJ-*- 41 C_i_T _iJj >(jj--- 4jI_J j_R-J >-J 

_J! jL______1 1j_a>j .(jJL__-J1 j>->.j _,_- (-JLlJLij 1( _JL_J1 (jli. __L_. jL*jj 

4j_j___jJI 2-jjJ_j jLLJ J_s-I_> • j— -f l_ __> (j_« 3j___j _J— Jj . (jr— _-j*j ^-_)L_1 (j U ) 1 1 

-Jl J-Uj _r> "i in nf _j __L_J, (jn_t_a J_- -— v jj ( L_)Jj_L_- __1J __La_ _jrt-_ t4_aL_!l 

^■.jSL-^l VVt-mY) IjjJ---^ ^oJ-JI ,j_ ^1__J1 l__ jl^-. _jL_5_JI "-jh-jj __■! (*) 
. [jLc_-j_ll] di__ _jj_. _-_m Ijl 4_i_JI jljj ^L-jyi _1 <L;i_} _-J 'tJ^yi 
j_*_i (^IA - uai) KarJ Barth -.jb jjL_ .4_jj-_jVI ___ a : a -Ui - .» (**) 
^'l___yi 3->j ■»■ "ill j— |31——J (JT—JI ,_JIj-lj_I _i_j_>HJI (j-tjLc _;j__h»._jJI _j^_yjl jLjj jj— j__— j _L__ 

Loe; h f ■ -V i _L.J__ 1 ^L-J) jlj TJo l 4__l1j— J1 _j_j— wjjl ■ ^ j ^ 1 ^— — Jl . < — ijJl _>_— j 

. [jL_vj_LI] L_j_u 



(j-ujl -ylU (jjSJL m j La (_____ _gj U n J.-. 4j| ._£_L<. JLjljI (^JJ l_jj * ^ " i n 1 .1 

i j ^l ^ inll 4j isotropic l__>_4_»JI ^.uj. ^ ;j-*l -_tl jl=_.jJJ 

J ttlj1j--r olt Jj_i__jJI j-jjj-JI £__<! 1_.L__j1 (CjL^>JI j^LtJ- (j_o -JjI r." g -j^jJlj 

J>JI .(jjitjJI <j_j_ajJ1 (jj-L!1 >Lcj _;jJl ^jlj^JI ^L.-.*;, I *"____. L_"--i 

J-5_i 4_l_-_j t<LieJjLj (jjlSJJ Ljj_aLjj L_-Ojjoj ^jl^i i dAc- ( J J ____ c j (_£jJl (j_«J,1 

I j__- iojjL>_I ^Lj_L_JI _jrulj__ £--<p lj->- (j *' I j__5j <_____] 1 jj-Ajj _j m i Mj La 

L__5j_j__ji (Ji>i njj . -_Lo JL-uT __JJ J-Tu_j (jl (jj°j— (j^LcJ _J __ — -_-L-ll ___3 -__jj 
-^jLjj (J____b__j__jj i^jj a i tl 1 Ju_ p ' *-*■**- ___S j_3_j*ifl -_jj______j ^L^_i_J| (jrijlja ) 

(j-__iL_____>J I J_i* i4___j__L_>J| __jLjjjJ I (j->aj j-j-ti-^JI (j_o (jjiljJI j|jL__il ;_J_d 

^ljJ (__) Hubble JjL_> (jjjLaj _4_JL_- jj_- jll _$jlj__-J1 gjt m.>U Sj__L_*JU 
__JL_JLj 4J j "ito <->.jjj -J_L2_Jl o j__i (J-T 3_jj__«__JI -iJjLil j-_ij /*^ l_j1j_>J.I 

f.j__git (j5Uj I j-SL-bJ . L-jIj r-— i "i m-l <jja 4_JL_- <L->.j.l ^jj a.tl __-— - (__L-__- 
jt . Llj____ jw-_>-j_>'l _-J— - jJl-u 4 <.t"it aj i^jj n " tl I J— $J ~^"t ""_ (jl I j ii U i <a 

. I JLrb (j_3j_L <i_J 

*-__•_______ I jJL L_1__l__l L_____t j__J . I _l_> J_? -L______3f ^jJl L_« 

_3;t- n L_-_j (j_l l__> _________» | (_! lll _j_j|j__J| (jl l__>_iLLa -_«_alj :_j_-jjLjj a\\ 

4-^-L_>. ___ (j__i (J_4 ^ljLa (J_o __)jJI *___>___ __-, _>_Jj .-j-j-iLi (jj--JI _-J-. 

(Jj-st- (_!] L_J _______y (jl <_!___ (j_a 1j_4 (j| ^(jJLic_j [__JL_3j 4_iL_-l^ u] 4-J| 

(j-o J j S "r 1 l_4Jj .(jJ-UJI 4____>J __li C. La 4_L___j (___ (_;jJ__ij JjJ— jLl (jLaj 

(j^J '^**^ bji j r (j- J--« Jj-S. jjT l543-__ 4-JL_ 

(4__j__>J| _ jjb 4-Ac _z_j___,j? (_$jJl j_L_JI _j| 3^1 j__i Lj_______. ___i jj--*_i? 

_J L-" , ,,j (_jLj_i_1 _f :4J_i_a_JI i>j__i __ _ _) " j " I " j j** 1 i4-_sl_tJI 4_i____i_J I 4__J__j 

* — _____JI ^jj >. jjl — -r "i" (jl «jJI 5j-__I (-__ — o u U . j (j! 

__U_ J_Ll j_Sj (jrt U I iirj! (j__J_L_J1 J_>_i lj-* _-Jlc 3j jLcj ,«4j1 J-JLjjl -y"r" 

-.l^-UI LLJI iiu-lyll "L^>---II 5jL_->U i_-ljj _v Qjj<lftll <lI___"- L- _J] __JjJ,l j^-__ (*) 

J-_1JJ>_J1 _)_JjL_J L__ J____JJ l_j|^J>m fj\ ( _, faj L_« i ^ j 1 ^11 (-JjJll L__J__J| _j_fl J____K_1 ^)j>i_l ^L-^ji. ^-Jl 

i v , ■ ^ I ^ i ~, ^j^jJI j o <- ___ L_l__.jp I n l^j , L^_l_-__lj _)_. Lij__ ^____l ______sLll _j__. c_-iL_r L^-ilj) ,___ij>___II 

j_j__ ___ itiiig 3_i_i__SJ I 3jUI 1_s_l_. __JL- ^,.-.! 3_a__JI (jJI Jj_=_- Jl^ bj... jJ_-_S c-JiL-T L_-sL.j_1._3 

Lj-iii L__ .^JL-JI _,j_JI _JI j-oS-J1 UjL->_-__1 _;_! .-ijl_>-_Jlj3 i-LSJI .jjjui 4JU ^j, .J-i-j.. 

,[0L_>j_II] .Mcl^UJIj-.a 
,[jL_*_>_II] Jj4_JI *W J ' J-^JJ L -y- 1 j> £ - lJt 1 -Lli^ ' "^*".' --JjUi J— (**) 


5 wimo'<Lil.ij 


(jLS ^ jJI Lo J 1 j ._J I j_j---_ _>_JJ1 uJLU jT L.I .« __.__! j___,_M» 4jLiS' ___i 
j-~*jj j! J+- 1 " ^ g .L 1 - * * 1 .. 1 tj_ k m ^ jT oj-^ ^(«JLjJI (jli-j o' 4_jlj_j l_ ijJI 

• «(jLaj 4_i_ (j-L ^J (^JL-JI 

[jjjjji — >J Sj— j _ __JI l___1___ jj __» t3 j "i rh _ jj __• I i j n LLjjJ 

jT (jl 3* 4 JJJ =_J *iJ Lj^lj J JT-"') (jl ^jU"( MM V (j-_J . 5 J i.il i ir -fcj| 

___C 3' 1 '<~J L.olf( o (jLajJI (_---; I j-d> ijJLuaj ("_>!_£_ V L- __JI J " 

i_JL*JI -_* __-____" jj j__-JI j! J_l j__*JI i LU l j ___■ . j_ _-T *(____ _gT 

jj-JJ (^-wjLJ-JI ^ U mllj i__^jL_»JI ti ,,, II £_- ,_j_v__>JI (j_4 j_i-_M 
-_a :4__jJJ |jl__i____| Ij-L- jjj__JI j--_>T j^ 0 (_j " ~' L 1 ----*JJ 4_j_l_jLo 4_j__xu 
t^J Ju _? (~L_-L_JI - j-_ (_-!_. j_~*_"1 (jjjj (jjjJI l_L_Jj|j .(jJLJJI ljjJI 
____ (j-*- J i I J->- 4n i,n,->J I (<i-_>j__ L___a (j_-JJ 4__u I j Jl_- jj (j T Juu La __-_ 

(j_) J____J__J I (j| (J->-T . L-_J-___-jJ I (j__ ..,(_-____> L J-J-U __)J__t_J-l 1 JL_b 

L-__jf __ " ■ ■ _ 4__L!j (__.j-i-.__JI j^J Jrt~ < . 11 __l"-l_Jlj J^-.Cll ^jLiJI 

.{_>L- J^-l___I ^T) ~U_jl__T 

4_J (_JJ_ . |J_A (j-A J tj| j__ Lc, __J1 j J . rl j _. " U '<l\ JjL ,u__M j-JL_-J 
(j__-j .<-__ (j-C. Lj_-L J_<. -M ^«--tlj _--) £jJ' (_JJ_>L ((jJLiJI -J^-J (j_=1j~-3L 

__J1 __^j_ Ij-A <j\-^ 'Oj-*-" -^J-"-^ lJV^ ^^J- tJjL=«Jl __J_ (jl _p_lj___-il 
J-~-'j--* u-" ^ 'J * ** 4__-wj__-i ■> - (jl — _jJ1 4jIj_j ___) _jjj L_j| 
__U_ __ijl>J _--JI ^Ljj-Jt (j_J1j_. _ji L_ij__j (j-abM (j_L Ljh _jqj .^_-_j__f 

("r i n jl "JjJI ~j_-__ (jt j_*j (J-i-T Li-J___ I Pr n I r J__ LbjL-.] ___i ^-jLSijJI 
(jjj (j-« i I o <j~lj JL_- ___i (jLS-Llj (jLajJI jj (<-i "*) rj! w__*J .4 " IVi a 
_____J I ~bj___ill I ^la _j 1U " (__~J| 4jI-LjJ1 __>L_j (_J_L--| r__Jjj . ___wjl_>. jL- 

L*j (_j-i__ij (jt (j-o J^ /,i| (j-ojJ ( I j * C i t. j .^jj <i (T1 ^LLlj Ll<-_ L^_t_j L___ ? _-i-- 

-dJjj , L^-uL-uL __^f. (__.<-__ (__~J1 (_-L_-Ij_l_ _?1 jujs (j_a-il.iT) j_j__L_La 4_Sj_«j 

~jj___. _i.LJ___f ___) Sl_j__J1 uujj (JJL-5-JI (_-jJ1 3j-^- (jl JL->J i !_>_£_- tj 

L^jj : L__ J_-_~J 1 rj^JjJi* JJ-i iJ_!>L. ___> j j i -* "j___- L^j I _-1j- ( "-ijjjja 4 j rtl , 

__jx. jl i(jj__11 lj_* ____!_- (_-_.! ___b (j_j|j__-l L_L1_ .4-LaL_JI _rulj__.l 3 j__- 

JS (j? I j-Js __l_j J^j. .(jLajJI ___ L-ijlj-Lal _>___.! _____ 4~jij j»j_a~ J_lVl 



f~_,IS_Jl __L___i 


^ jJl L_a__ : I j____> j-jo_jl jL__ l~jj S jh_-lj__ _»*-*_ d>T J-* Mi_-H 4 1 » L.» 
I j_» j j< j 1 1 , "-_Lc. j_s J_b SjLiL^-SJI __J1 i-j jJI g_a_^ <L g j_u- j 

j)_« 4_lL_. ^j___lj La j n -_u i j-_j1j__J1 _ ju_ j| . J ~ 1 11 __L_ti_»J Laj»l i n~i i u| 
J_-J _).! . L^_>-jL__ J_>-J_ La J_* __i-- £__Lt" __Jj--u i4_j_)j_<l__ 

J_L> j-^L-o jL__ul <____. L#___t_jj j-__-u ^__U"i i-,._jq t _Lj l_J| j__ Jjl 

JL-__a l£_H-. JL-%-4 J_> _,_-! j--J o-»-JI 3---' ->! • L_ijL___- (___! £_L_ La 

-^JUJI Ji^ 

^j__>_„ ^UJI _jL _L_i__V1 jl» _n____L| J_J :J_l___La C_jjL_ d ju_ 

L_fj . jjjJl jL-e_a __J1 (j^^uil _L___-1 j^J J_U_I1 4_i4_LJ jl jS-CJj 5-j__- J__lj_u 

_j-_<uj - j___LI _L____. VI I j__ __J! j _ " _ j 1 j _ j " -> Lil__. jj____jf ji -_gk" mi V 

jtJ-Jlj '"TJ-J" t LJjJ- 1 I 4 - 1 --" : V)L_*^' *JJM--JLj -__9j_U I JL_ j_- j-j^j-UI 

"( (u! __C.l (JaJI jjJL» 

i.ii i rXj _tm ijT jl i f>j" i 'il _jj . _j_" „15t jru L__s jj-u _)i --o-j l__l __J jjljjj 

JW_-_AJ l_Ll_-.J _j_i_l__i1 _j1 ,«(j_i__U1)) _---AJ <<__JJJ_1)) 1 i . <H j '" > l_j J^L__I -Ij-Ls 

__1___-__U jjjl_» --___. jjJ---" (jii Mircea Eliad _LJ1 j£>^ 4__ ji_ ^ j^__- 
_____ iHistoire des croyances er des ideĕ religieuses 3 _,mjJI j__J-Vlj 

_v- j_i__o jl _rj-___V1 jJ-t-JJ (_X-U _-_J_" Jj_j__j jl i it -ail _yj» :_-Jl_Jl j ae Ul 
Jj_Lj V -i-ej ^ L---^lj (ji^ J^~" f*J-*-l _y- jjL^ Jj^JJ J_L_J1 -V~"i«U jjJ 
_j-o ___;jJ1 j-$J-j jl jj^-** jL- - __ll_^ j j i ^i -j _jl J jj_ _1__JL| _yij ; .1j-__ _JI Jjj' 
Cf*^'j («-Lju ^---.jJI jl .4-1 J^i-J _jL__jVI j^ljJ (_-_ (>-__JI _,_jlLI JjIjG jjj 

Jyji- (j_ij ,(j_ j__JLI i— -I _1"iMj L__uj _ r L____l J i^ ljj L*jl _$_j ___Ll__=- 

Ljtj 4j "j."->JI *L_iVl _^u __iM___. VI _Sj__i_JI J___|l d_i___l ^O-UL -j-iiJl 

_lL:L_ LM j>_j ji j,_--j V ^l _L___lVI _di- ^ __i_i1 j -IjJHIj jlUI,„H 

.ojjJ__sJlj) .'1 " *^ ; 4 ft i-," 11 jl_L_jJI _j_a (JiljJl (_j__j__11 __Jj _jl t_j__-L____>Jl 
:Jj-_JI Sj_L__) ... L$j_t_i!>_jj _-_-i1 _ya jJaj _$jJI -4_jJ-~j __-lj m i *JI L^__j_>j 
jj___ J__l ^j__ _j_a "l_-.j__ Jj-w-a _>-jJj '(jr-^jJI J--=L__ j^a j- ^ _- ((_>_J__il)i jj 

.((___. jJ! -JJj 

JjUiL U-U-^jji ^.ii; V Lj_*-_j real 4_<__: ___; jj__ ^'jJI jLJ) _:L-_-^ -JL_Ji (••) 
3__l__i ^___:Vi j__4 <«(_i_-i_» 4_____ ^iu-S-i j___jj u_jjj,i j_-__j _;jji _3_a-_ii 

.[jL_^^1I ((( __^_.,i 


_y„j__iL-Jl) l >_4_~L_ __- JjtjJt ( ■ "itb _>-,i "■ n II jj ,i^> "H 1 j__ —jLs l!sl 
-_— — J1 :>LjUj ;k -».j- __j _ (2J1 _-JI ojub ,___s Robert -Jjjjj _h-"'j (itl 

■ <" iittra 4 o j iJjl . j * r | j-_-<l-J _S jJtj t(jt J>L>L (j-iLkJh) jj* _>-ji.,.i-,1 
jLk-^a __Jj ^ n "i m La jj_ iUI :4__jL-j _£j_>-l -J^-J j— LsLu l j— l__-L~JJ 

j_. LJL JjL_-_Q <_!_ ."tij __t oLaj_>JLi JsLsc_a jJIju-» J(_-— * iJ^jL-ua 

.((^yJujJl ^jjjiiJl <jj_> _>_ji_<!l (___ C'i jjj 
(( j-o _L__J 1 » J-i — j__ (j_o _j I *I5_J i_ij___ ___s> __j___Ji _- i*JJ 1 j_» J 

JjLSj ^ jJI __jL_Jt ^iill t j__ j » j" ..o jt J i A^St t j_*j . y' j— »Jt»j 

l_jjj J*___1jji j-o 4_JIL-J Li ii ml ___i_j_l ^JjLa i_£j_ijjJ1 j_JJ _>_jJl__U jrU 

.__"<*» ijT -j-L. j_>-j_ "_ 
_>_jl_J.1 __k_>_i_j ^La <_JL_. u _m___UI <____ ___ jLJ| ^L£{>j_4 jt jJaljJlj 

JL~ _J_ _. it / o j jl Ul i ii 1j _M_i (_>*J__,I _5j_i : jL_-____~- jLajj__lIlj 4 juj_- 
j__ jlUtmtl _U_, j_j_i_j jV 4__Jj__ _^JL_I1 _Jjj i-JL-Jl 3jJ\ ^j idjli 
jJjk—J £___>j_- l (___ L—jJj .___jJJ -_uj _>_jJ__-U j-j— -I 4j! Lr-""" Lr^-J^ L^*- 4 _Jt>j 
jL jlj_sVt L-Loj I n A<jj iL __L_ij £j-La 4_jT fJ _-&jl! 4-LL) (j_j_U,t jL- 1 jl La 

jt J-Li-t t L -» lh-w Ljjjjj-i (j__ ^«J _){ ( LLa jjj_J_Jt L$__>_j ___=. ji! 4JL_- _>_ judl 

i_j__J1 Sj___j j_sj ^jjLi jjt _j^j_U) j! (____ j---j j? ___! 4_44i1 4__S_jJ1 .j_-Li 
jru - ,<Jj - j? __jL__j^!1 _ljJ__Jl [juj j<JL_i __j 3__j__, ^-j_-j I _-+t <j?j 

,4_uL_j^1 j^J 4_lj— -*J 4j_ij-_ 
j*—- 1 ! (-4 j- J ft .qlj jLj[ l__<jj_*_) __lti _>__iL__>JI __!jl t— _L_S Ll_ _>- 

L— __ r i h>jL j( (jS_pj _,'**"_) ^tjjj jt U1 ni jj 4j! 4-x__>L_L i L_J1 4 j i nitL> 

_>_v_j__JI -JJjii jjt J_i j.Tr " u jry_-_ .(JL CjIj jj-c. jLJi — j! ri -sj j_a I in «i jl 

Lj_jj_vj __jIj_1_JI I ^ U l > j <3jj-__-J(j siL<j_~Li 4 ^ i n~ 1 1 jJLajJt _j_a (JjsljJt 

J jJt iJL>J,i 1 jjb j'l (j_i ^^jl-jj 4jI_j J-Ljj i« l^j ^i^Ljj __L_il _>>a jiitJ JJI 
JL-Lii! j_a JSLii (j_ J___x>a __Jj! ^lj _J1 _j o " n _L- (_>_J_-J.i j— . Ju_u 
:<jj-_l__ <JT-.ii a (j— __>s j-Ll-j >L!t ijui. JiL_« jl jStl -_)j__j j_-jj .^L__JI 
l_u_ £_a 4jI "-/j tKl^a j| L__j_- jJuj JL. ^jL-L» JujLk j! 

^ 1 -j. i n V 1 (ji_J__3 jj_o J—it . jutj-aJl __JJ -Jj-Sl ^Li-j '(__— _t J.i t-ilj J»jf>_---- 
jf .d^La-jJI __!) "i j i ii^L jf < Jj-aJt __JI < ■ K.ilb j__L>JLLl >L<__>3 jf 1.>iJ-v=- 


piT. I M J__> m I O 


JU jJj ______ 4jLl!T <___) *L_a___ -' _)-J_t -,j;j_X->Ji £__J-I (jr 1 ! 4_l___JLi ____- 

Cj_1__j £_)!-_- 1 /*jt .i" (j c I _ ".VI jj _U j_—t-J J_- . <U j i i"j H _j_SL«j ^j ljL___4 

_>!___ <-a_j Utl :S_t_»^L>JI . j_, i.tl l_Ji- -L__J| j_ jJ _j_Jj t L-ut j t\t c 

4___J! _!j _)>_JI *U.jl (_h° -)---> J-" Cr- "U- <_j-J---U Cr 1 ! 

3j-_U- L^jJ , i *■" M j -^. ^-^a LajLj LciU. La_-j _M 4jj_ljjJI i~i t ii jt . LoLaj (jlj-jjj 

.a__.ljJI j___»_li J^_- J___JI 
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Jjl " i 1 l l j-cbj 3 t -* -1j-<U -U— 9 J---J 
^ ' V J ' " a J-— >lj--J LjL- _y« J)l U M (_£ijjji£3 

,(*) jol^JI d ■ _ Jo 1 ' ■ --- (>-l>JI Ji-^nll 

LSjjJcJI o -I-4J9 . La J_^<U _-L- J--3 J£ j-_JjJ 

L*u) ,^L-_jj i_sij4 <__->_p_ J_-_n ^j-i 

(j-a Sj-M- (___ 4 % .. -_ , _ > " i ^JLjJI (j__ __GLj__>_ 

oLirijj^l J_____j jj_____ a . . tl l cjljL-i^l 
_j____i j__j 1__j ___._ i3_L_»J1 ji Sjj__JLl ^ j . n -hJ I 
,j_J . l___L__, Lu_-.j » J_£ j^-iil _Jj_u Lul .<__.t_ 

_._-___-. *____> _y-_3_^ 4__*J J_ ___ ______ U___J__. ^W-^ Jj^O' Li-Ui» 

_._____! jl .,_-_,_____ _j 

LT 5 * J-*-- 1 J_-*- «L_1j-_- V 'L_Jj-__l_ (____. .4_L» , , J.KII _ _U-.I I 

_____ ^ ___ _ 1 L_4__ _>__-*___*____ 5jj .(»-" ^-_J 

_-— jJ -I i ■ ""■ . . 1 1 (— — - L-ojIj 

__.__v __--■ .L^.lj 


La _JI j j ■ " . I «science <_j_Iii - IUi^ _ »_______ ___j___ 0) 

r i^ij ..jui ^ ^lj^ji ^i ^^_ oi v^,; " , _• ____ vlo 

_J__ll L__i .--^-Jl __i_____J _ ■{,_,_=, .i i _ . « Lu) 4 i-CUH 

j-jl_JI (<— J— J i j - I I __ljJ1 (j— I 1 jjlir» ti"i (__!l o _ ~ . ._! __tl 
j_t_ _,_( _______ L_1 J-jJ i(j n Til_ ___ j (_3 _-a jj Ij-JJ -j-cL*— 5- -I 

'.[-__J£JLI] "-_^L_- r - 1 _ : l j-ji-JI -___-__- _J] -__Ji -_*-_». 



p-_jl9-Jl'&n...li 


. J/kwIL ,»J_i_ ___J _i i-a-" r rit I ji- LaJ I _-~>-J < Jj^a"]! 4jI ;4__ljJI t__L_L__t_M 

_)L_ «S^-uJI La» 4___. t.^.^ __-j__u ^jJI Jlj___JI __J1 5 i ,,.;1L .!__*- ____j 
jJjJ ojj.i^i" _; jJ! _Jj^l J- u _<_ J l jj*> I j__ _>-_Jj • _*s1 j-LI J j*j<i^ j_— V! jj* ,<_L-J! 

~JJ___ (jjj-—*.- L J-ft Jj l£_lljjl (j-_ 5 J , l~u\ I A LijjG Ll fci r~i _>_ jj 1 I ' ~J J A J 

. dJjjJL 3j_> Ju>- -jj-_- Iju- L-j) _1 L? -1 J ' ^ "J 1 ^j*-*-™ 

r 4_j_-^jjjj Ju |j 4jj__;Lujj 3 jj . : ^iiljJJ __j__u _j^I l *) <a_ j .V .11 . ' 1 1" ^ i 

^-3 jl ■ -_* ■ -1'' ^J__j_S ___ L__ — jj>l r>j__ . 4-4J Jljj - (.£^--1 _J^rL_ " i CJJ 

jjJbljJI -__bjjj| (__i Jj*i.a_.l L~e-> (jL_-Vl jnij (_—^J i4^L_j jl 4-lLj_. 4_/jj t-i i <s 
i-r j ~r 1 i^ijl ,j_j___!j i~__-L_J1 4_L_J __^Li__a"JI -— Jj __<s _-~-1j J-J .(j_--JJ 

i U _J I _ X <i_i _ jL "."1 1 i__^LjJ_»_JI (jji ( i < _j _>__ j "-1^ Lu-tJ _j __ i« »j 

*__-_ _;! (j_- I j j * " ^oJl-JI _U_*j _;jJI Lo_ .SjjLLs _;^_-t l_j!M-l_x_ -£___J L*_a 

l-^^J-iJI t>~ -L-J___J.I <4j i__)L_-JI jaJJlLUI ^--.L_a-1 ■ »J jtJjJI <jV 1 j__ J_4 SjJ-T 
Jj iliil _ r fj'- f 1 4___.L_-JI $4 "tn i o 4_a1j___J 4-~_-— _- - ^ r i jj___j (_LJ1 _)_" 

4___L>J| _j r V- i" I _. ijj - *-j iMj _ ji _ _-_ jS-jj '"'^ j ' "j A _-lf. LoLu J-JL 
f )_n-lj__JI Jj__a ___ 4jL_*-VI (_>*__ L J^J. .__i_jjJ.I _jj_>}_!I ^Ll 4jjI_JI 

.^cJLlIJ 4jjj _h" 1-j-*- J-L__i jru1j_-tl C-al-Ls i-J-_-u___a 4jLs-^I -J-S 

jLSj t _5___-VI __J| I j_j__: ojj-MJI __*___; S u a UU I jjL__VI (_>_. liU _>-J 

_;jj| 4_^J^I 4 i j jU __3 ___~__JL I jjk J-_ _1jj i-l i^iiaj ri i ji ~ jj_ ^--i-II 1 j_4 

i^Jj^l <>_j-4_- __- LSI m~l ^LIl^j j_LJI _)__j ^oJj .4_ijj -II l_jL____L_JI __i__j__, 

LS.-- 1 !- Jjl . ■■"'^1 i>LT . I g jlV Lj___sj -.jL-jIJ (—^jj-l-i- al j_lj_-o (jJ-~r - _)__) ___»• 
j__~_J _>____JI j-ge- I ^ r *~i it SJ_)Lj_jJ,I -jlj-^l i— ~-Jj----lj i~j-___JJ1 <_ 3j— C _r— - 
i_f__IJ_fl-J _J _HJ JLjjH J-LC Jj-—j (jl I *i i*V " J lj-~ --^J ' L»j9 C/ ~r oJulj . ' ■ I _ I . 

__L_ La_l_ (JjJI j i( fci«JJ 4j__,l__it 4___sL- -lj__3 I _L_i JUilSJl _,rtU'itl _jL__ _ 1 o! 

!_— - ___ t__j__ jj (JyJ-- jL-__-*-lj (_>_LS_-flJ1 -__bjja 4_X_ _)l rll""-l ^J__jJ _l Ju____l| 

.Cjj___! 4i__u (jl _,)_-*£ _* La lj__j i~--L_ _)1ji__j 3jJ_L-_<j 

jJL V^ Jjl ... -tlj ^ll _j__>j j-IjjlII _-i-. Jib-j _)!____ -1 I j-~> 'J^-l 
__ic. _jj jhljjj i ____>._ j.^J-j c_ L____al__ Jj___l (__ j._i- ___ l.i $ y »Li_i»1l 

(j_L _)JJ_1__JJ _!__ (j^ll ll I , tj L-J-a _; rl*\t tl _-__.J .r«^-)jL--- _jJ_- jl j"|-> I 

t _ J_U j->---~ll J_JJ__ ___L«JI -^n"--ll J_*_ t 4_jl_U f<jL_JI _I_U__I («-l-Ijw- 


?-_l_Jlb 


_yx \ c L-si iii ~ jj. Ul__- (_-__. Tj (•»--> T IJ_- lSj. Lojjj i(jL__i_1 ^j_c 

_£j-s- 1 4j__qf 4_«___ : 4j j >__.L_ __ _'L__ 1j__ _j- '-*>T jT f-JO^ l___Jj . JLjjl_»- 

j_-j_- (jT (j^iSljJ t(j_J-<_^T j--_J1 _!___ ~t__L(J (jjjjl <tLal_J1 _!___ ^lc -.JUJLC. 

La JS jUs I Jh_Jj ^ jii J nl ^j-SJI __tlj_>__l jsLja^ _- JJI _j_,j-__JI l^>II 
l9-l___j jT ^jjj___J1 j_a o*_Jj J_jJ-JI lt^ ~_-_-~ 1 ----- u^t __!__ 

.(jJ-ljJI jSljJI (^Jja U_b 
• 3 ,., 'nl ;t 1 __>___ ", <i "11 jT L £j____1 J_1j__J1 I j-A l__ 1 -- " 

£jj_- j- 1 £j_) L?f cL"*. l_-L> -^--"J l?- 1 --^' f JjJ>oj .LJ--a-ll (jl___J_l i jlWij 
L*Jj-fl 4jb___ "j "i - 1 lJjJ <0l _Jj . 4 " "JL j_>_L_v J l' c j '^'^ SLcJ^) ^<_1_J1 
j_l (jl___J_l _____)__ jj '(oJjJI Jt i ..^. J-<_-t^> J '""' '"'1 Ljj_jj__ __J| J ______ 1 

L_t_l_ ^ai_Jl jj_L <jf (j <* , > ■ "J _.'-_--■" jl 4_J__ (jjjLiU jjs -_jLjJ 4_*-J--j 4_JL__ 
.4jI_U dj-»- iVi1l lSJj-L (j-_ jJj (jL-_jj-l _jj->- _*T (j_- J^^jJJ -L uil (j-L- 
L*i' ■"■ 1 o ij t_jJL>- I ■-, Ti a i|j__j __lc _JljJ__. 4_!__T -tjjLjJl j l , ■ ■ _ J J a_-ejj 
j__ j-±-"T 4__ij___j 4_s___Jl 4JL_____J (j_jj 4_J__j_JJ1 -_jjjL_»JI _£j-- (jrtJ (j__-L_j 

_JJ_3jjjJ ^J I, lj-_J1 (_*jjJ' *r_>J-*-J 1 jL__! J-_ J---i J-_>- 4__JJ , (JJ___JI 4_LJ__ 

_y-J_-JLl 4_pt____JI :_______,! JjL-J-l *--jj__ (__-_• _J--* 4_pt___i 1 _-_.Jl___1 L$jJI 

. -Jj "l i^ i 1J (jj_>JLjJ 

JS* _jL___i l--J 'l? j)- 1 ^*- J^^H^ i ~' lJ-*-- (-- l_iL______JI _j__ jl JL_JJ1 (j-o 

J-j-uJj La J_i (jj- _3jJJ J-"-*l i Jj-^ ^ J^ 4_>i nnl l__L__L__1 ^oJjJI -jjL-j jjjj 

j_*lj il-3^L_>JI J-^ ' ' 1 '\' ^ _ '~ -j-JJ-a jL__)l 4 C. __ijIjj__II _JL_> J-J-_ iL-J-i 

jj__«_jj ^<i-jj} . I (jLis L-4j- i(jl__u_1 ^-juJ <— -I mi"^! (J_C jjjjLj___J1 (j-s^j 

(_4J j! (j-tJj 'J-*^ 1 (*•_--- _-J_->- ljL_- (j-a jj-L_Jj-_J (C-gJ j! i*Jj_-_>l jj t t~ "ijj 4_u- 
t4 "tU 1 1 4_±_- -L_L_J| _ j__ (j^ j-N_.jJ1 (jJ-_- '--Jj "-"J " j"*- J-L-- l_5 T jj_____J 

_'1 i ^ j^l i^" _* ________ (j__ P( ____j Jft Jj-sj "^jT t____i jl-5 (-__JL oL_uV1 jLs 

.--Ij_>iJJ<U -___jj_j Jj-uj 4j_ Jij---J (jl • Jj- y -J,! i_jjL>J1 3 ghr 
A. Wegener j___ii j^-JT^U.I Suj_»Jl ^.l^Jl^ Ll^^J^JI ^JL. j___ f L_JI ^j^*) 

t l>»-l __- (--J .lSjLJ' --Ij-T-^l ,-_ «J>__) J_-~J ^jJl foli_i__lj _j| jLJI J__i) 4j__ 

4_jj__j _i _Ji ^4__jJ1 _J , — li— — - il^j __L _1 e___u _ij_3t_j jj ,4_J_ _i_J1 L"_jiL-jI 4_j__jj_I _j_J___! 

j. 1 ! _-j-3 .l___i__ iilj-JI _-j- C-^j^js- J_a-a ^L-lj^j CjLjjjJl (>- -Utlj_jj -Lcj ii in a -J-JJ 

• LjJ 



(DujlgSJI iri,r..nl_ 


j_a 4_*__*_<s 4^j ni J_-l_ L*>3 Jn ilj-_a jJb l "'J~- j-o j_JL»JJ _^LlL*_ jiJ-JI j-Jl_j 
jLS_4J ^jj* '»11 j-a 4_l JlJJ ii^j^jO _£j— _4 jrt_lj__J1 jl J__1j_J1 -r._-_Jj . jrt_lj_JI 
-JjJljj L-j _ I f. __j_*_u jl r U n ^ ~-jU~. i n t 1 1 ^" j dsLaj L^_1 ■> j jU jlj___il (j____i jl 

< jj4__ II -_i____JI 3j_4-U__L1 1 'I** 1 I fl 
£-L-lj jLojl 4_qJ (J- 14 .- J-^ tj— '.J--JI j» SJlJJ-C L_3___i__tf 4_HJ jl _j_>Jlj 
■^Jj-T 4_}_J (j_J j-J-_J jl L-LcJ I..J l llLi,! j_JJ cL-£j l__)L____'1 _j__l> <J l»j ____ 

j_a _. i.» -rj V -iJL--. ^ i-r. --■ (^J-J . jrt-S lj__J I j _£_LJ.Ij 4_j__.ij j ■ «VI JL__lj-_!1 
(__-JI i^Jj-^-^l J__.1j-_JI __Uj ^ JS Jj__j _jt ^ .■4-i-__j rH __VI J__lj__J1 

jL____c._1 .4jL_J jL jj___±j __-JI o1jl_--V| (j-c _______ l_j_ij *^lIj3^ Oclj-) I^j-ja-m- 

L^J i UU illl (i_JJj_iJ1 (j_- jil J_-_-- jJ-J-- (J-r- C uJ I J i_-__Jj-»J1 (___} <Jj - i^-N -T j I»" 

L_» d (J-CluJ £__J___j_M __L__L_> J_i ._/_* 4 jjJ Cjli JL__ij l)I 3^___i__3j3 .i_Jj1j__lji 

* ■ ■■'"' (_,-JI ~ I J 1 jlj-_i (jC r^J-Jj i 4_Jj_'l J__1j__JI j_a 4___ _________ 4_- j fj — — A 

. -____Jj3 (jj j ■ ^ ■ I 1 I r I" ^ i 

La j__> |j__s Jjjj . J__.lj>__tl _____ JiL gjj J_ii>_ j-a («J-t-l iJuy Ls LjJLc. 

4_4__»JI <__U5L_»-_Mj __-__] 1 __}LL_i_-l i auiAl __J1 J___ (j__v ^*) <U__J 4_j_- 
4jjj__j >Lj_I_J__>— > -L__lji) __J| J-usjJ I J^J . __4jj-___-«JI -__1__4 ___) Jl>-j)J (_--l!I 
___! L___L__Li__i _--JI J-cl J J-JI 4 JCj}- ______ (_-Aj3 i !>L^_____jj3 Lar j "Jj j-J-ili 

.___.__ : l j a < M_L"u Jucl jJaJI c j__ j__l_ La LJL-j , |_Lc _____) j^i*1 j_a Lji i".r.l 

J__1j_)j3 i4_j3L__JI (*lj-^-'1 L&J- i_Jj_»__i _^_J| jjjJCJI l-J^L-- 1 (J-UJ) 1 jlU 1 
J_" -Sjjjl... _^j__>-f ___*__- jj *4_uj__4__JI (_._) j-jl « jjJL_i)j t l d <i\ 3j__.L__Ll 
L^jl . 1 jj mrti jjSo jl j__ j__?I 4j__s-jL- - JLv _$t ____t - ^-ijj L_J-4 3jl_-1j 

t^a; "i-~J IjLds jjL_*__J jl I ^ iCaj _*J ( Lt>jj4__5 "".^JJJJ 1 " ' U >. jJ J-jL-jJ (j__x__i_ 

. j_ut __LaT 

j___Ij___J 4_____lj_JI ^-^lj-JLa iLoLu 1j__j _y_ i l~ v ~ _j_l_j_Ll L»l 
__l_cj L-jJ1 . _£.it j <>-U 4___. j fl U 1 1 (__„lj_U - JL_j - ___<_L___j _* 4 j ijj_j-_J I 

jL_lii ___3_g 4 j "jj-C -*l 4 ri inl rill jjo L_jj I Sj___Jl _J__j . Lj_a j-o-C jj^_ jl 
___j ._jLl_'i (■ J-i ("LaI _u ljIii jiU(JL_. ( WAV - w- v) C_rl von Linne «l._J ^>_ Jj_. (*) 

■ jj^i. _, -i 1 '- lij 1 " ; ° -i Ui»->Laj ! j_i Jl a lj__-_t_fl _)_l .<J_>JI _UU1I ' ■■■■ _ ■ . H 5. jlL 

. loU*.^!] o^ 1 ,> ^i-*" Jlj.- L-liLJI t A.i.^-.l L^=j _J=-V 


?-___iii_ 


___ Jjj-j-jJI _Jj______Jl 1 " JJJ -^j I j"Ct ,,U j ,„jll j . »U __j__>_ 

4-_»-j_ _____ _;jU_j l_4_f J-_u i4j_Lj_-i dJ j_b _U _i_>JI ^Ll . sLj j n\\ 

j j U " 1 1 Jl_>-1 j____Jt I JlA _-1j--J -^j ..1 j '1V1j 4 __.l ui_M j__« "j_4_j__ 

Ll^_j _ , L_=___ __ j_u jjj ~~< 4__jU;o jSJ , jl___J1 J_ti^ Tjl-_- evolution 
i_>jj_ij LSL^_Lt_4 i_ _£-jL_l_<_ *- _>T __---l j-- 1 Jj' L__b ■J-^j • Jij--- 

L_j__>-j Joj__, j_i Ljj__e-l jf (JTj— i_— I J_3 jL- ' -L__)_J_J1 4_J Lj____j 

^Cr-" *-»->' — . — a _r- u£j_ u' O-^J 'j-* J-> ^ 1 --- -(J^J^Lj U-^J-»! 

____t ^L__ (Va 4_i_ijj_»_ 5j__L_ _;l (_jlj_j_i_!j £_L_jJJ ^j^J^ __>L__j 

■_-■>" jf 1 ijl i '°t ij_a_ I (____ L*4»j . jL-e_)V1j _j*-*j __JL _ SjJ-~J J-~ilj 

.4_ysj-_-_. - _i-i_ijJ1 -u,t 11 d_>-j ____ - L$_V _JJ_j iSjljj-- SJLCa ___ 

,__|jj_J _J__jJ L^ol J_— ,' I i nl _>S_<JJ I j-^Jj 

JL- <___ < L__L L_jj__ii __<ij___, J^ miJ J iU h La 1 J_j_« jf j}__. _ 1 JJ-O J__ 

■j_L__J| ^L__j| 4_vjL jjl-JI u^-y Xs eljj-l _-_>Li_a _ u.3j____. <_«.j ___ jLtjJI 

jf .__*_ UjLs .3Lj_«k>*-- _____ l_[ _;_U1 J_JI J .^lj_l^j_u_--4_l 1 4_c 

jj___*j « j ,1 i"~ r nl ^Li L^__» _______ I 3jjI_ __- £__ 3j__l__ J_J _______ _,*--' 

j! Laj__*j <_Jl l_.jLj_.J1 _____ L__jT !____.,-- ,,. n.^jL-aJI __*__JI fLS__jL! 

jljjj 4_jj__j j~j_- jrt-lj-l _)T 4__J ( l_a___-1j _)_L j«J . Jlju Jl>-I I ^lj -tIj j«J __-->• 

_AJ'_ j__u M. Foucault <y_-j-- jtj .Jj^' u' jj-s cr-i L -'- a ---' u^J^ 1 
_jil_l~ 1 j-_Aj . 4_L_j__- " « j jU. T (_;jJl fj_jJ,l __JJ J____l__ jj-3 j-L_Lj 

i J_-_JL _j_s-j>5 j__ 1_« ____ J) 'U Ti i__l__o ( J_*j 4_3jju _ Lo ____ L)J-iL_ 4_j_aj_j__. 

. L_~ jT ___ --Ij_>i_jAJ 4"ijJL>L_j 4_j_i _)_i__) Ll_j 

_rtjj j-_ljJI (jru IjLj-lj LLojLaj jV it>jfir~t1 jJL 4_JL_ jj_T_J,1 t iIUU jl 

___j . Tjl_LLI 1 __^J ^jLl-J.! Ji-_ I _U_>ij jf d-Li j_~ Lo T j_J, 4_i_aj_J.l _jL-i!1 

1C Lj_<J__I1 *__ljj| __LjJ_L_ f J_J,1 __j_3_J j__ 1 ' 1j 1^1*1 JJ-__j 4 ,,. A'l j. 1 ! 

i>_m_) t j1j_i_JI ^jL___« j^J jjSLII 4_-L__ (___ 1j_J1 jl .(jj-i-S/l j_| "jlj_1jJ1 

l^Lsil _-^UJ1 jjiJi ^ 

l_L_ ___> , 1 g # __i__ i j_J1j__Jlj ._jjL_J,1 J_»_) (ju1j-__1 __~L_ Ij-jl_L!j 
^IjjI ____. _j iU n _-_"lj *_;jLJ,l j-a L^Jal in mi| jSLcJ (__JI 4 m tU J-IM. ^ll 

_J 4 j ~jj j i <>_ _l_j («J Jjji- c_aj _L_4 j_j£ j__Ij_) i5-__<> .j_»1j_-JI j-o 4_-l__9 


— 1 1 1 aA..iIo 


Jj 4_x_ijj_ j___| JlcIjJS J__j j«-J 1 1 t $ > j i_j_j-jj _f_Lji Sj___Lij-i -JL-sa-t-a t"i-r i 1 
(sLul 1 _ rt i r-i jj _j-L1j__"1 (jlj jj__jj _j| (j-L*J r*_» (j-aj - _J-j| jjjll *-_iJj_- _-J1 C'l-^iJ 

jL____1 _>_*-«j (jhJI JjL__-jJ1 L->j j* t*i LaL_j_ _J_iL)j . I 3"_j-j l j1-_3 .,_;__-JI 

. ^'(Ui-1 jj ^-Ltil 

J__ J____3 I j_4 _- i ■ .i*J _9jjjJ| (j_Lcjj _L_ JL_ La !j__o _jl __3j__j t i-j*? 

.^j__-aVI J--3 _--£■ "-1 Sjj i^l.tl _ll^L____»_t,1 J_> _j_a I _ -jj _" i"> ~r ~ I 1 _JJj-_* 
_j__ l_)j_-u La __l_j _fl___«___l dl__j__ .~ j 0 "...| . 2 j*Cj ... >KP Kj'tKjtl -JL__ ___• 
■^jlr-Ti i ..*■ Ljj__jj . L__j* ^LojL _j_Cj _jJj i5j n" iiio JIjj *_J _jLaJJ| _j_« _jrt-j_- 
_j_a S j_» '(j-Gj-j- jL_i___-'_'lj 4_t_>- 1 j g I \ l____->j_-_ J__ 4 ij i a ___l1j_- _jj Jj--J1 
__-uj_*__JI jL___-*_1 J*>L_>. _j__ Sj-jaj t_g_l j n,' I "Ljj__jj l_)L_3J_xi ____ f~ij ~- 
_^_L-a t "l in"'*i""t LT-5-J • ^^iijj^u-o J J__lj_) __JI (jo1j__Jl Jjj_-__j l___u! j_l_i _£_JI 
_JT_)1 jil -c_i____jj "4_i_ijj_Lj-a*_ I J__,'.j__ll _jjs Jj J--JI 4_j___e> j.J - "m _jl (j^-W '(«V--JI 
j_a -___>jJl (jL-t* I <il~( o <_$jL__ll _j_o (Ljj__-j) L3-.1 "i " m.I _j-L*i1 (j_a (jL-T 1_l 

.jJj-T _j_j|j~a/j__1j_3 
i__jjL_j_j__JI j»ji»JI _5____j1 IjjJ_=kjj ij__oL_JI ^JjJI _5____i1 _j_uL_j__ (j__4jj 
"L_Ujjj_<- , _' I J__1j__I1 _aJ__ lj_!_> (jj-ij 4_l_ _j-vj|j__I| _.J__ _jl L-jL-lj- <4__i__-_ (jl^j 

(jl (j-jjy j__ _j_Lii_j J__jjj_ _jf _j_i-4J *-* 4_j__jj_u__J j__.Ij__ -ja-j _j| . <-______-—*. I 

J__Jjj ___J1 ^l_J_ "Lj_3j >: u_-)'I 2j__L_J1 Mj-o -Li. . -_Uj_L_ JJ-C. Jlj-i V (jJ-LJI 

t. m 1 !■ t Lijjl__ I _U -*.*] _jf (Jjj-jJ L_LjjK_oa -_j_______ _* ' .-.1| Sj-Sj jIj_LoVI 

"UijLc. _jL_T jjo^l _jt -JjJu 1_U_ J-t" J__J J__2_3j ,_j__j_^ j_j_____i __JI jL___J__'l 

___!_- (jj_S_i ___J1 ^--jjIjSJI _<;jLija -ij^"jj _j_l t<tl! -ijjjJI -Lj-jJI __JI __-ojj 4___1j 

.Ijlajs; 

i Jj-LaTJI J-Lij| _j_a j-*-T J__9J (jjl _j___j 1 j-_i ___) 4jL__ (^J_____ ^_Jj_*I _jj 

J__j _;jJ1j --4-j-JI tjuj-j-j (jja Jj>-ju (_;jJ1 ^L-u)*! (__jL*_J 4________a *ju_j 

_J_LJI Jj-_--J 4-j^ i4___ijjj_ _JjA_-___fl ^jJcu 4-1 J_J_) i-"e-tjL_JI 4 _a _ > j Cj_>J 
L^_4__.lj-ja _j_ij ^ojLjJI ''"'"*- ;11j Jj I 1 n "i 1 1 £___>jja ^___>jj _jT (j^W I 1 

l 4_u_J_<i__ L^j I 


"f_l_JI l_ 


-J-J-J ____ JjL_a j_L__ J___ . JL_J1 J j j i. i __L_ *_1jjJ1 ^kl^. j-i-UJj 

.4_ljj_I a^j_;_j_-Vl j__.1j__JI <____. jJ_j Tju___ (__LLi_>JI =) -^jjll 

_njlj___J 1 - i " 1 o {jl nM __Jj J___Il_j . __I_jjII oj__ jjl. ^ __) _)1jJ-l 
1-Mj.r. I-JljJ-I (oLojjj_ajj__1 = ) __L_l_j___JI ' *»1 ■*""« 6^-3 • JL_I_--1 
^\ in ~ i _ 1 __JL__j _r_ ~ 5jj____fl j<i_a- 1 _1 J *» J i 1 1 _jl LhhL" 1 '--LSjj jlU 

_yi 2 il-^ Jjl l_4_i__ J< iii " ___JI 3 !"■>-__ I ___. ^ i .meiosis __Jlj i L_ I 

n !j j-j-» JL-jI lj_L->j ,(j_Jjj_l _>____ _j_C ^ j> _i__J_L_ _;jJ1 J . _ _J1 L_M__>. 

JLSLMj L!>L___* ___.>U1 _Jji_J| 5j_cL_ : *U_^ JJ _ J __< 1 1 Sjl__L_ __J| JjLU 

— - l ni "*> I 3ju J_=- -_,_( i a j jl"-"" ___j__i J_*J Lo __3J - ' _ J " a Jj T "Jl 

_g_l i a «___ Ja _>_J .3__jU_JI <___-_J jl j__j jl__Ij__j D.N.A LjJI 

j-l_La i I j— — ___ Jj__J1 J____ _)) i^i j 1 Ju_lj_3 Jj-c-a L^jT f] ixJaj____ 

— J— aj__— - i ci _____ ,1 «> _y_ j_) ^cJj U i ,J 4 -U r a ___ 4_|jjJ| ^sj__ 

iSLj-sJI j^j-Lc 2 j "i J_ jo -___* ilji__ ___ "_ iljjJI ^tdi _j ..j__ j =b *___!_- 
__L_ _~_Li_„ __JI _1 -rLi_-_ _ - 'Ll_JI j-jlc _ij__ Lwj i1_u> (__L_ >_.____! 

____Jj - L__L, (jj____J1 j-1jj-j Jl_Ij_ _jT - l_j 1j i^~i..iV1 _)_a d-JL-. ^_vjJ 

.(jila-a J— — io *___•!_! J_ l j_ 
___jjJ j_a _J _ _i (jlj _,__- iSjJLL ____t_a _Jj__| (___} __^- s Lj_uaJl Lol 
Jjjb _I -Jju _—_jj .4_yaj_^_. _;_Liji L^-^iLLaLi _~j__J1 I _ o r I j_e ^^L— J___ 
_J>1_ 4j___UI LijL^jl _jL__-J __9 - t-jjj-SlII <_>.j __!_. - L_j e_>.j_l 1j_fc 

j_L_ -L_i*i j-j-u __JI (__~_>JI _il_ (___ Jx_JL Lu j_>_ jl3j i J_i_ 1 __L_ __lj_o 

lj_j_-lj i "_^_La__* "Lj i ..illl "LjJa-JI 1 j " « j"j i4___L>JI 5 j j i n 'i 1 1 : JuJ_>. 
^JjJI ( ^_L__JI jaJjJi J_j__>JI ^>I_JI ^l* jj "j_fl Ji> __3 ,^__j| j_JI KjMCj * 

L_M— >-l i 3jj___ ___ i g« _j*i . :jj ^jJlSJI j^J_JI 5_La _— L— _j1__j jujl>JI 

l_a, _r \ _L_ a (__ 4___L_~ _rylj__ <".->- i j -—i T - ">L__a - _Pj-jj L -J _Ll4 . Ij ,j mj 
_r_1j__1 ^__u_a ,<Li_aj_4-C. j _£_i__l 4J___s_>s L^-il _;! i4_ij____JI ^__lj_J' 

L^Jal in iii_' "-a,l"~" i.it,l _>_tjj_J1 _JjJ_- («j-j- .2_yJu (jruL- J_~-a (___1 _j i li n 
3^_,_l -JL_ _)j Ci.i.- _pa _JjLll _>_ » „l"i ir"i |j__ ___ _j__Ij_J1j ._"_LJ.I jja 

_f_Lj_i 4_x3j_a i~i iii' _il |j___j . ~_____o __jj_l_J1 _. i S 1 " <i j L^_j_ojx-_ (jjS _ 

L^-lLj-JI JL*_a L^-sLat _"Jlljj i_j-uIj_S Jj-~-» -■ j ir>"* 4-i_L__*>L_Jl l__Ljl__ii1 


4_j LLo 3j_j_i____ I O _-_j-_-J I _j I i j__t> I j U tt ; -_i_jj__i j_a> I jl_> (__*_ j ■ --» j J-Aj 
jj_> ^Li j*5-ij (jt jw" L>_--* J--*-! -_L^L CjjL (jj^ 1 '-' _~*-J ' *_-_--- 1 -^J—" 1 ^ 

___<_ __.J innj l_U-L_L - 13j|j___Lf Lj - ^aJ-t H _--*Jjl~JI JjJ_-"11 jJUJ 1 j_L_j 

r ' ~ - ■ _ L___jfj . L__._j_>.jj Ljj_~j . Il ij J-iVI _-L jl i-L-Laj <> r _£_>____ -JJJ>-J 
jjSo _jl jJlju V Ujj _j__>ljJI Lj i^ i r (jJjLj-jj (jL L_JJ (j_>jj tjj__JI L, 

jJ L_._tl__ U____ jj-L___ iJL_. (jl <__!_- .-Jj_^_s_-a JljJ V ,jj-_-f Cs-jLi -____« L_v_j___ I 

1 * a j ~ 1 O-JjL-i JLjc-o -JJ-""-^ ^j-L-JI jyja J*-^ 0^*i 4 jUj i ii i~ 5 _>_--_ L j_5_j1 
^yi-sLLI oLuiij (jj->-i <-ltJ-^ ij_ajJI JJ-L-J 4 "hjjU jj t'i~ La l"j ■"■ _f! t-LuL_jV' 
___JI _£_iL_JJ <__>____> 1j___ _jl . JljL j_____c. _j__ t"ial-i__ 3_JL L-Ij-J jj 


roJjJI (j-Llj_- jl_j 3j__iL_>J.1 (__JI 4_____M—Jl j-« j-iii ___-_-J J_i _jVl L__J__ __.____) 
--jj j j i" i (__-__- J Jj ' JyJ^- — -I ni'^1 J-> J-~> J-jJ-_j i£lj-_>oVlj Jj tUlt -____• j_c, 

£_aljJI jj_____>J J__.L>j lj__> ,__j-j . ^ a ^i^i »," i n"> (jt l_xv_1j JjL-Jj 'j i^i-JI 

.,Ur*j1lj j_m 

l_4_V i Lg.j_i ___jJL>JI J______> jl _"_*- 'i i n~ -L_JL_. 2jj__jd1 -l__>j_-*_il _____ 

_;___- ^_Aj\j__j_i uirtlj ..LdJJI (_>__-*-) . r«^__JI *j___J _j__ j i ~i j i _,1p Vl r«_cVl (___) 
_jf (j-- V_L lt j_-__-4 j_____. _jL>1 _$jL_t1 -Lil_j____ (___. d_-.l *t'i iii 1 1 L__L_jVl 

4 j *r 1 1 Li -LtL__J1 4i_3 J__-j i1_iJ__»__aj . 4_4_j_oLjJ1j 4jjj____JI L^ "i j * i J I j 1 " j ' 

i>JL-gj -L__L___a _£_)L_j-_ei i". A ~ 1 j L_3 - - p j *a r j - t 1 _ ■ * 4jjj____vJ1 

_jf La>jL__a 3___al j ;_____ _u£j_lJI ___. _-JL__> _j! j__.) ^j U" ■ nj _>J_j i-__Lj_UJI 

__J L_L___TI (j-a -^jL SJj_Ltl ___3 j J i" 11 1 j_4> _j|j njLljJ. _^jL11 t> j_s 

Ijj-j" jjtjj _ t l (_, i i ij . l jj____'l _;_.Li1 -_LL~ (jjo -_jjoj_g__. j_t_>l '(_" lS- 1 -^-- 
:oji_j _$jJI -jL*jJ1 < - tl 1 j— i J-^—J _$;_>___. VL Jj t^^LLU Jj-~-~I Ij-^J 
(j_- V_Ll (__-_! IjJ _-J1 J^jJ _jL-* '4 f-L_l L__j__ __ -r . ^IJ 3j__l JS ^ 

' t ■ —H _j _! J—_t-» . 4—x-3 j_a * 1 1 _j-a (_-.Lt <^-J-J jJ__j_S -*:.\l" ____ll _____ 

3 iab 4_o>L_- J__>j (j-j_>-VL Jj iL ^j-___jJI jtjjLiLI jjL_JI jL_i1 JjL__ V 

«Lj - 1 ' t j j ■ .tl 1 j__ -LlLJ j_>J_aj 4-a_~- 111 a lx$l ~-j_-___> (j— Jl L^jJ___>_j V 

_j_ 4J L_*_t____> 1 a \t -L VI (_j.uj 1 p 1 1 1 1 j u(3__JL__J| 4_L_Lj.j__3»j j-aljJI 
. L^L_>-V jLaL-j Ljj_a (t_jLL-j__J1» 


_jj< (j_L-dj_J _L^_--___'_'I _)JJ> (jpa ^aJLs-l t JJ-_ -> _)__—-) _j ! Jj"""i i nt,l _)_, 
. j l~.<t l 1 jjb __9 _y_,j_»_i j__j ,[( \W Y -L_<__J| l_iIjj_J1 "i-i_j)> jj_ -^tl 4j__j 
4-Li__ja _j_j_»_ Jij_>.j i4_i_lj| 4_-j _-— '(j-- 1 L__lj__j ' L" 1 "' J "' ^ ' " * O^iJ -1 - 1 

— 9jTur I Ln< rJL*_- IUi^ia lj__ _>i ' ; l Vj i«__Ijj-_JI» L_L__i ^cJLtJ I ___3 

jj V I 4-4 Li__>- (j-_ j j i t " 1 1 I ^tJJ_____4 4_ I Jlu i Julj La ___ 4 i n h\ j-_ 

a j ... jJI 3 __-_JI . j-i- -1j j__>Jl _nj (*--__! ,---Jl J_-^ JJJJh 

____ (__T_L__j.^1 £jij_<i_J1 = ) ^JiljLill -d,- jj j>i <i"l ___ ^jjib (j-LsjJlJ _jj__- _"! 
4__-«Vt (jjl j-Jj <<J_J1 jL__a __9 jj-jLj riJ j j ta.^JI l-S I mi ~i < _' I ._£_I_jJJ 
J-_>U _jl I _ r< dj ___JI _?->LJ,1 __JI L_>J j _jJ_-> _)T _>_ J---I i L___ j_)_-J _-_JI 

j» . V ■» " rnjj L_S-J_~J i__<L-__J L>-_J_i_ J < MiJ- __u_>U1 j» _L__J I I j-t - i ^ l n.l^ l 

j*j_IjL 3 <»l<j) _jjiLiijjVI -r_j-*j jl ^jjJjL r5juj_>. __)L__-i_ _>oL__L< 
u ■»,!?_ II J_J___JI ___ l__.___! J^ t"i j__«JI ____ _____ __jLS Paradigm 

.(-JUJL-C. t_"j-_-t J -___-_' £_j J SU_< j>J-3r ~ u_j J-LJ. jl J Ll_. <__!_ j J mi V 
_)L_i JLjl jjl K j iK j a _-Lc: _yJJ_J_J ~^-_4 J l t-Tr \ jJLji j*-_J _)H_- l I .A< r_J 

JjJ iln" _._>_*_>» rjj-L _ji _jjS j-J-^l i_>jjjj Kj tiiL-d £L___J r«____T _JjjL~ jj_-_j 

.3_»_LLI _L~__I ____. L^jiL^JjIj, 
(ijjLijyi -r_>L__I1) -jLijjIjLJI _nj ^jL-LLI i*i Mi jl^ rj-a- 1 ! (j_L L_^_oj 

" VI _)! (JpJlj . 4 j i.i j^ijJI L__a-_>J 4__j>L_a 4jjL__« _;_L_J,I _Hjj 
_l__q ^alc _J L_.J___ J_) _)_ra Lc.ja_jj_o jJ-jj |J__LI ^jjj tjrt^J r«J_ljLJI 5L_^L__q 
I J rij La . L__ L_ 4 " miIj Ji ^j-jj-r-l _) I ^jJjjI (■"" r ... t JL_t_« 1ji_4j i(j^__>-L_JI 
jlSjj __)L__<_ , I 1j__ J-_ : JjJL-*- ■__! mi~_— ' 1 __i_ JJ-t_vJ (JjJl j<___»Jt j_~ Lu-alj-a 
jji> _>-Lajj -ljL__ j_>_J J__l V i_M S4__-__Lj <LT |_i }L__ 4_3jj_ (jjjJI )j_xil 

__<J _?j j k ' i jL_>l jj-a _j->jj _jL» 3 j-jjl__». -Ij_-._ j! __L_ i^jjL_J1 4___Ij_li 

__9 L-q_.j__lj _)l (___ (jjil J-l— 3 ^l -U (> o jlor. j»_j_-_ j j ■ ,___ J_i-_l 1 *' 1 J 
i t-_4-i t< _roJ_>J1 (jjj— - jl (__J JJ-JJJ .,31 u")- 1 ! 5l___j 4jjj___II ^jJj :ojl j" r I 

_)__« i4__J ___*J (_>J C— -jJI JJj-4 lj3__J L^j-* (jj-Jjjj _)lj i"tj _* (jjjJJIj 

_jL__ ^ I r ) _^'i j! _)_- _;j___C ^jLJ 1 jL_! JL-Ij L14J J___! f*4^ j-__J I 
.(4j_1__jVI j-.UUI) oUjjIjLJI aJjs^ 


3,' ' "I *---j_- (_— 9 L-Jjj-Li _-- (__> <4_jjljJI -J__ (jjs 

l_1 .j^lj • J__ ' "^^" ~---L__ Jj-L- L_J _rL>JI pL^-Jlj "^j^H 4jjI_U1! 
c_»L_ L^t ^__ij jL_. ,3ju_l>. _jL__jL La Ij-j-l_" -_)_ jsLLLl -JJj c_j__ 
(_jj___l _uLo-__ « t ij i iij Lt-Jj 4jjj___Jl Lg _->.<__ L>- (jjo '.^ij i nj [*j_IjLjJ1 jjjli 

4__j__l SL__u tj->ji -L-3 (Lj_L__jj L_>_Jj)j) ^JjsljL _jt JJL- JJ .3 . 1 gj 

_jL_T Jj i^jjIjSLII t. L j j g ___ ___>_■ j 5 _ , . ,. ;il 4jjJ_j ___> _ji <<jj,_k___I1 

_^___L__i- fO_i>i _jjo -Ji_-1j 4_)L_jjI (jL_ -_) _j-~j . 3jjj___i1 4j-__j-_ IjjjI I JlA 
**JjH ^ - " ' " ' 0' (_J t">" ' " 1 - '""'J^ i1jL>- _)l_— 4 ~-J_UJ C_jj_>. JL_ j<U_Jl 

.^u_1_.L (_;t sL_L»JL 4___j_j (j<Lj 
Lo j_> __Jj jJ-jj LL_jj -J4", _ , ,.l , ,.S<M <_jjj_._ '-L^j _-JJ _jj-> _>— Lsjj J-^y 
, ju j_> jt_)_1jL 1 $1 -r _ji 3jjj___JL j_j V ((5jj_» JS _____ jJ 1 o ^ iLJL_~ 

JlLa <4_plj__s 1 _ 1 <i>- __J| ^ 1 uiirt 4jt_j _- ol.H ^»J___JI J-___L« jJLu IjlA (_—L_J 
-jjsjjj t_Jj_JI 3 jlL-ij Jj__a CjLLj — >■ ._-jj_j _J_JI J <»l < 11 1,1 CjI _i_- 

oL_L_jj1 'Lr-^ljJ ^y--* lo^"'" <t u--- 11 -D.N.A. LjdJ 

_>__. <*____.! j-— 'l — 1 1 t-iA — i_j JL__t_V1 (j) J-U . _/Ujj_J _j__LljL) L____jj 

.(jjLpJlj -jjLalll 

i4_jj_a <U_sL>. i_jl_L_-_ r }L__La L___j «3j^iJ1i> -cJ_____s ^ju aj 1 t_JJ 1_ _-~J 

4jjJ__JI _j-Ll*j c__jl_- ^pJl <4_JL_- 3jj-T_J,I 4_>L_JI __Vj_-*_-_Jl J____ j-a 

_ju_ (j__ J_>lj J_^ . ^jjljSJl ^Lj_c_j 4_u_l_*l 1 4jj 1 1 11 ill 3_)j___J1j 4 _ j . ,ii n 
__ic. . Ji_ jja ^_L_fl L_J jjt jf LJjjtJ ^<jJ -3_i r? j rt--. 4-ajt _jL_' 4_>L_JI ljIjl--*-! 
tl_t.j_ (__—- -JuJ->. _5_L^ : L^_i___t__ ___! Jj 4_ajVl ___) (j_L jJ (-$11 _(_— — J1 _jl 
Jj-L_- j__ i-ljj _j| jj_. _yuLaj>_ jj_l__j ^jj #____ 11— *J .<Jj^___J| (j-_ 4_-jJL_ 
4j_L_jjV1 -■_!___ 1 ___ jj___l_ <__j (jSL 4_j_ i4jJ)L_jjyi 4_>_Lep oL__ 

4jjLi (_j___Jt L_gJ1 i^- L__. J-_ _jJ_u L ,gi a jljjl__JI _)L_- J_> <___)jjl _JJjJ 

j) L4J (___lj_j. _J) ^jU "1 1 nj J4- .jL — — j_I LgJ jrLP 3j— l__>3 4i_lj __iL____j!j 

l_1jj 

i___j_-___J1 __L_ Jj .j^JJsljL-jJI JjL-Ji __i- _____ _j__J j____JI _Ljj_l_ L1 

Jjj__ IjjIjj _jT uJjJu i__j 1 11 > i_$_LLL.L) -_____,! ____j_-_ill (_;! iL__- 4jj__jj>J1 

(___ J_S?l __L_ t _uM_ L^ij.,^.^ Js, (___. »_jIj_mj L^------ _jJl>. jl_ _;jJL1 


sLJjj-C. ^yJt Ljjs\ i i \\ (J^-aj L_j_fT i Jlja * i ,jT ^j .nlt (_yz *^__? . JaJLa »Lj ^i ti .1 

(J^lt l__)j_-- _-J.jj_Ji ^j^a l_-jL_>. _>Ll__u jjL) L4--0 ^aj t Ijl^J (^jjjjilj-ul j^J^LaJ 
^Ljjj-Liil ^j^i dj Ljj .L_J,jjj l_J_>Lj Li_a 1 S LLsLat kliJjuJ- ^J>J f_-t - J J 1 
.t_-_jtjj-_ kljjLj ' jLjj. iojjj» L&jLo-a <_>■ _-~uj I JJt (j_a ^j-seJ _jf Jjj j~ ~ J j >■ c* 

jjljj_i!l 4_jL gi; 1 < ;~T ^La jj-^>JI iJL >- j»)JT l-S^-uj U^ljjJl __Lc ___tjjj 
il I (ji L^J-oa LsLc" iL>-Lj-4 IjI _">.! Ijla jLllcI (jj-*JI __J (j->Jj 

,(*^Lu jL__i_1 

-^^— ( ilV (_-->]j i [j_L--__}L_--Kl t L-3j_____ ___ i 1 l"l _lL> J___>jl (__J)_i_u t_JJ_ (jJ-^-J 

___ 4__Jjl_C. jJL. ^^JuJI jl Jj-uljj _ rtll Jl____I _-La-_, | nf| 4_Jjj__I,l _JLL" _iL-J_. 
Cj ^j-""- JU( i_-jL__ _j_-_- -UjsjjJl 4-_>-j __J__ j _j mi r ^__,L_Jt (jj--Jl -__-.L>L_4- 
r_____J1 | j__ JiLo t_j__jjt ___Lc1 L_jl_ j__5__i_ . J-.."n"n <UJ£i Sbjj -Jl 

SjJI ___ 1 i^i jT _____ (jj_l-i -__.j _u (___ (jl ^___>Jt jlji___j L-1 J .OJ (j_- _j_SJ 

—J^—JI _j J 1 .(— ijj l__ ____>■-__> jli _ji_JI _,,./-, ,j_i"u_. _a 3 __J JJ, j-o Jj-aJI l__ J3-- ■ ,-*i.->J -ji _: jj (*) 

Jf-L jr-"3 '0^1 'J— > _--_-—- jJ _Sj-^ --J-Ju- -J«_ jL {-_j-I J-.Li; LjjJ' 'j _v» .>L__i ajL- _-__. _-jL_-_-.l jjjl 

____,! 4juU- ji jS-w ■ L__l_j-_ _j. 3l_j-I ji J_j3__LS jLaJI Jji>- j— L_£j . LJl_ Lu-_ jl j_ 1 
_-3_-L_ jpj)_v _-« J__a__ __3_jjj l-_3-__ Jj _jjuio_jl __a Jl-L>. _-_> jJ I ___ - Lajuij ^j-_j' V ^-lll 

_> -_ f ____ J L__>__ijjJI _.Lj- JM__I ___ -iLj_.1Lj_4_._-l ..L>j-_1I -L_L_ jL_- j_ j_tj .(1 '-H- L) 

jl_J __tj? jj_ _^J ^SJ ^j^^jj.. <_£_ -1 _y__i___ j-a Li_Lij_l J_jL> j£ ^Ljjs jj" t'i_a , I__I_i)__j_j .(^Ljl—I -_.L_j 

-.^_^_w _^_j_a_C_J 1 jLa-jj^l ^j^w-ij ___>-l-__ Jj_j . 4_li___ _>_l j_LVI ~- ; "- ^ ____jj j' "__■! _J____}Ji. j\_iL_fl _____j_a 
__j_j j__ -Lj_-e_~ . J 4__ui.l j_jj !<_-___- Jj___L____il d_^__- j_ .4_<L^jV . . . 4_>L_ . , , j_j1 , ,, JjkI_j : 4_j____ ^»-) __j al r 

j_l ,jsL____ j___}» ^jjJJI ■* it 1 j. i r 11 l_3_____i jLi ___ ( v i 0 _>j_ , \ -^oA i3jj___ij;l 5 .'- j^l _ nCa ._LA>.i 
i>L-_ 4_J_j! ^ Lj j-jjj-jJ 1 _j k__il_3j-__-iyi_j -LiLjlil ji _jls_>___j ji LU J^cj _pL__l _;i ^jJL ._j_4_!I ^jjs ____> J__ 

<i>lj_ jjJi LjljjJI jl ______ jj-S i______ j_L- ^-11 Lis jj-ia j-J (<_!? -jj___1 slj-s-i ^jj -J>___ SJjL- j-j__ L^lj 

- -L_>-3_ V 4jl jJ (HJ-jJI _L_- i-i ^_jI>>JI_j ^j-jJI I , l" i fl" ,jjJI 0J_J__-_Ii J__-_.i Laj _Llj ^SjjAjliJ 

_J) Uj_c,_u 3__L_>-3 ____( LL__,i j*_l I_j_J jU_ .J_i _ " nill __-is SjUI (-__. j_J__j j j '-,1 1 iL__,j _ci - j-J-JL 
__._j.-ajj j_ _l_jI Lj_jj-^ jSUj V -j^ ,j___ __l__L__VI _jI.i__._jJI _____ __J 3 SM L_L_j___^ ji jt___ i , _l 

j_i ________ jj I i ' i - _j_sli>i- L4J ji L_jj__^i jL_"i.4->_3_a__-J 4LL5 j-.uc.» [_gj[ fs_-jj jl-£ (___!! .oljjJI jl jj-_ 

^__t_jjl _-S .ijLUJ *J_ti---J Cjj-LjJI --j.UIi ^tJ__ __3 3-JjVI ,-il -_■■■■«- II _j_slji. jL_ ,L_j_i_-j Ajj^aj^ -__jl i_.< 

j-J-l-. JJu_ jJ ^JU 4jl __Jj _J| I °ll l-^J ,5j nrj i^ll - U - jJ I _jiil j-XJ I j"UI , ri l ^jj. ^jilliJjiJI J_L_> ijjL__<l j__4J 
3rtl___J ijjj-ii ___J._1___.__) JuM-l ^l LjJ Jl-J -<J 4_j__t__J 4_jli'l __i__ w <j,„ >i<II -■ nUII plc L_jljj jj! 
j inl^ iJ3_L_! .l-iniji _jl c^j-iii J_l jl 1^'^hl ^Jb i^Jtlil 1 M ir j <__J ______ j ._-JLljjmJ_J-JI_) L-lL_jj_J_>JV !_) OLj_jjJ1 

jjC I .". Tr j ___. ^__)LI_J.I -LajLi. _J1 M » '* I 'L -J Ljl Jju-Jj |jLSu»J. SLr _i_i V ^-Jl jL____l--.I j^-lll _v_ 

.«SjLLI L^iji -__Jl__i ___ll _-i_j.L__.VI j_-_L*JI 
oLjyUJ^ ^Ujl^SJI j£. -I I jya ^jjLjjIj Vj1 j--- ; j-_ L_. »LVl .-.-^ JL-Jl S.^.U.. 

^ _;__,__, j_a. ji....... j-jj_l_j. ( _l__j__. i _______L__-i__ ) ' j__-J--J l__j_^_!. -_-J_-_L-L j-_.j _-_-_. JL_tj j-__i-~J (-J (j-jJI 

l^j^l _JL ^ ___L_-j "_ .Ji^"„l,l 
. rjL-u^-jJill] V ■ - ~\ 4_sjjiJ,1 ^JLt 31inl.M i-_ijj-iJI __4j.__j.JI .-JjljSJI ^.Jl jjjJI j_- . jLj,^ ^Lj, ; L_j_jI jJ-ul 


■ukLiii r i£^Vl jt^i yw m ^^Jl l^j) Oj^ o^ 

I JLA jjjj Jg-S ^Sj-^a tTj I j Lt U-^T jJ9 L£ I j[ : JIJ^lJI £jJa ^jlc j n'ij 

^Sj^o J^ j^^a ^U^i (..^^j, LljI 

(J-iA-tja jjjST (jjjLo^ jj 1 ^ 04 JjLojJI 4j*-j! <-'"t£ ^C. iJa^Ti Lic j 

^jJLt-U j t^itJI ^^^3 ^ii«JI (JJ^ (JjuLojj J '"' f- I .^LA^Ij^UKJI))^^^^^ 

^ jJjLili J£J1 iLpLsTLtaj (4jjLljyi ^jLaJJI =) cjUjjIjLJ) ^ vjIj-1£ 
oljL^jjll ^^J-SJI g>*j*-U ^ 3Jt ■nlla i^ji (^JI a ■ 1 ; I L L«f . jL^iyt j-lUI 
^ -u>^' ĕmĕpistĕ l-SjLw LiLa-^i ^Li-a lUjIj-jj 5 jl*i -»11 
jdIj_jlL|_4 o^- 4 ^ -*L)W-" 1— ^jLm 1^1 

jj-AiJ ijj^l^JI LJ^J ^ J*J.' J^JJ ^(j-^ 1 (j-^ tt-jLjl titJl ^JjL (jJjC- L«L«J 4^o^\^js 

. j*JjJ L 4 1 jnt I (jjj ^J I j-p- jJ I ^(jy-jhJ I 



15 


, Jlj , ,. U ^rUjt 4 tjl " Ct j„t I^ J (j}ll _>S-J 

g-j.-i^jjll I JUbj ia __lc, J-J^>ltLj Sjll cJj-J 

jatjhl) La Lj_.j t-^ Vj <4_l_. LL -fcj .ll l__L>o (ji^j V 
JL>JI 4 V ijUij .g^Ul I JLA Jla jISjJ (>> Ijii!- 

. Sji_-< Jjlj Licj . ^Luilj -LLTjjjjj (j^l j_-_! Ljf 

•A-iLs-j jjji j___>L*JJ [^1*JI <L) fi l— a J£ -_*> 
4-ii-AjJl ^ g j_ <jj jf jijil l_LUj V i^Luijl jj^j 

_>£J Jj t L-jL»--JI 1?J__> Jj_~ jJ__Ul _>& Jjl l nlllj 

3__ -J_ljJI -_-a _JI J .}___- 1 4_l_ ^l-JI _3_*-J 3 j rtj^ 
4j J_L___> (| jJI jLl-WI £#-J J-A U (j-Ljj ;U_JI 
ili-jLJI C_jLjL__w VI .___ JiLa (_Lc ;1 -_£iLJI 

S(jLp-Vl _>_i_-i <__, S-ujoc, (j^Sj ___11j 

K-f (j i - <V_- I 4, t V J r.rl __Sjt_L-_ jl (jj_Lu 

3_L_i _, -ii^L.ilt sjlcLs ( _pi_«JI L-bLi*^ 

^ 4_J :^^X\ cy> jltJLI __ll ^^^^i^^U 

^jjCu ____ _ru _>_____] -_*_. (jj^J L?>-*i1 lX$JJ „ ^ii, 

.g^UI g-L-L-cl 5 tii JnH uJiljdl 


j ' *- 1 (jt . ". j iij nlg "j_l i^i ~-4_ll lj-_ J__a -*_)_*_ _>— 1 1j~ q I <jl <__*Jtj3 
j» I (j_a I , t ■ ^ __J ^LlLa 1 "^LjJĕ _i*-"j " ■*■_' __■__* " j.i ^J_J I <___ jj _; jJ I 
•^Lul J}U- _y_ l_sL__L1 *Lc_L_- <___ L^jal Ar,^\ _>£*j ^-Ul ' »t^;'vi _j_a __i_J 
J~«H *LjL>o L^jI : I j-l-U I j-_ Jiu J__JL LjjLSLjj cili~.nl. j___ . ~^ JJ _dJj 

^iiljJI (jl (jjjSLu _>—>j 1 lij . "j-j ,<i" ~> 4_____>|j (iLj__._ , l J£ -_al_al JJ-jJ JJl 
<_. _;jl__ . J I j j -J 1 4_jJ-_ ~-j iV-~ jl (____Lj) i4_j_l__ (j_c ~J L__> _* L »__ij **-~J» 
j-"-"! JjJ-JI J----f __j]j ■ »Jj ~~i i n*- I ___ Luj_3_t c L j i r. -_2_i __!1 I j__ 

— -jJljj ^L__j_L Ll Ui->. n "m _J)) _)__ i " i . t — - ~ i (j-_2- (jj)_Lu LiJ _"jJl 

=-_--__-. ^ya _] __1 j __ JL-J1 «htj-cT __JI J__u *>L-3 '_"j--l t-Jj 'L-i-jJjJ-j ____ 
Lj_i iSj_l_«J1 "j-^idi __« 5 j A , „1 I _-jl_J,1 £j_ _"j)~-l" "^jLaJI _J_4s . «l__1__J,I 

. ^cw-jJJ 5j___j!1 _c_)L_tl L^jJ- 

j-___il "?-Jj->i Jj ij_L*J1 ^Li-J L-r gia <j-ajJ <=l___ <. \ -_.u i__j_j_j _"JJ1 £-_-*JJ (jj 

jl _-.-j.*j _"J_ I JCiiill ~u1j_JI _i_i_~> j__j__j jl j__ (j_« 'cj-L^ 0' J -* J (-L*JI __Jj- 

j-a 4 r.j ,a -a__a (_i _. — ■ j '■ 1 1 I j__ ___)j__j '_-_-! ■ "i J^ j"lI .^-j-jl lj__ flj > ~ij 
_£jl t*L-lj)J1 (j-Uj) ^oitJI Jj"[ <wJl jrl-l jJ-LjjJI •Lx__j)_ rt~J *Lj_U*_«J1 J__,1j3_~J1 

_r_-.jj .£_1jJl j_4 ^L-u- 1 ! jLi" -V ( jj__-"_ , Li jl ((3j___JI jLjj-i.*- 1 j_uL_Ll (j_a <Lj_3 
1 j*CI(nj J-3 (__-JI 5 h t II JjjJ-JI ___-- J___-__j j_l_ '_;j-U1 I j_j>j «--^U,l» (*_$_-- 
_i 1 « "ij — i oU jj u-i~t}\ 1 j__) .oLiii mi~('C*-'I j_l___J ji oLaj. 1 « 1 1 •t___»J (jj)" -kL-JI 

jjj__j (jl (j-a '-"-Ij 4_<k_i 1j_— 1 1 -L-j-L Ll _--3 jj-*fl"1l jj^L a -»u (<!_jjt — ■■j. - *> __a j- ^ ' j' L 
ulir j j_____i-__a jjjj-a — i_j1 . *"__) j__J 1 __!__ "j^Lj __c jj)___;c_u (jjjJI __1_Jj)Lj Li i 

_7j___Vl Jl__iVt J- __- LaUi I n1~cV ^ 1 _ • ' - 4 ^ - :■ -j _cjJl I( _J_JI 

. ^ljjJl J-L_*_J 

j-L__> — (^ tt ,*iH _rt_t 1 1 j i ^ i"i L_3*M — _-j S^j-L-LLa J_e — <i ~ jj-il *tJl — 1___4 

j^-__uj_4 (j_l j__ _?_> __L>. _)__ ____L d i j » ■ 1 1 jj__u <i j"*-L __~ . I j^-j _ i" ' " '*^1 

j it1>J1 ^ I L-". , ..I S I i j i ,*:.~ OJt jjSL 1 __j_i : L-LLi jL_l____a 1 <t j K I 

_:jj_> ^jJl j3_s JjjVl Jlj miTIj *:^_lj)Jtj) *__j__I1 jru _j__j*- , l ^<ij_ij jl __, inil 1 
.__j_J1 Jlj-uJL L__L__1 (j j j ( i n _y__j L4—JJ iJ1__>Jljj l__^L>J1 __JI 


L__.jj____-« -j-_--tl o-^ -(_-4-i' -43^-. ^-^- '"'.' 1 Ij-P o' J-^"^' j-" 
*Llj-_J» _dji__Ji J_cljj_ j_o *L__) Vj iCjUL ill SjLtLit I ^ j-o-^ jl 
i^yrUm J^ iUj i ..t J_L__ __JI LdOj l9_J > --~ L>"- '-*-'* t ^ ~ ^ ___! << J_"__JI 

- ju* J_-o j j "■ ^ ^ (jr-"T £4_jJ__jl __Ij-i Jjj! *_* . J-i_3 J-_ 4_J __>jL_C_).- ___i__--.1 L_-> 
4 <i t"i ' a jj-~-> _L_ I — " J_u . <"_)J_»_fl jJC 4_a_L_i_- __UL__il jl jjjL__II 

. IjljJl-kj <4_loJ__ iji . imI j-Lt i4Jl r_ij} 
jj__T (j^L-j-i j! jJ £ ) Jj->-J J?-f-J.i ' J-* 0--^ '^i 'Lpl L5-*--JI _■-_-"-■ I L-« 
^■jj U a j_t L*- ."'IjI j (j^a ^jI—jj jjJiT a jnL-Jl j-J-J-J jL _"j i _j |_____> _, If 

<__.__ J1>__V, 1J_* <j__ -_iL>VI _-lJ J_--t <"KL__UJ «oLujIjL)^ 

CjL-j_)IjL j_o LuJl) UjJjj -^Lil <j_- jo_>Jl JljJjJI LujJ jj_L__j "UL-JI -_L_ 
"_b__a __JI _#_- j»L$J*_1 __)] l_ jj__\ jjijj j_____Jl ^jj j j-"m j-^*-J *"-a*. 3_jj__ 
j j -v j IjLjp ljl_^_>- J^-^J t J-*ji j-* L-4 __]| 1 Ut J-bTj j j '■*! (jj Jj .t-Jjl i ii II 

ttLLc <"' 1 _-JJ1 j_LJl j_-b Lo J_jJ_>i_ (-Lc Ja t*t __1 (jl£v <n "< m (jjs 
jjjt" tl 4_-.L___9 Juu . J iL-0j jaJ (_,jJ1j ((___! J_jV1 j_L*J1 (jl . ^_4_Jk1 _>->_>-. J-4 Laj 
_lt i",,.l 4J£Uj V ( JL_-*_1 J-____t ____ ^Lj^ut^S (*___! 1 jl i^o ^ ,j__ 
d a! ^ n -Ll3 I J --^ a J C_)ij tj" jH 4J Jj^J (jl j-L«j CjIjJ-cJI (_5jL_J ^(jio -^J-^J 
_yj 5 j|l r "J___j__4 t~it1 j (_--JI ^J.LJI _. L J '^. " "*' L-5j ii. __JJjl!j . ~_1_lL__U 

R. Penrose jjj_u j-^jj ^-Ul ___jL__LI j_- "UjUI ___1=jJI __li_ ,j_-_-_*il1 
>L_3j -jL-c-c^Ij "_J___jJI j. j "i _ _;__JI j»ji-Jl -_L_j L__*l .(iSj-i-Ld Sj-aL» L^jL 

.L-L___1 Ji*Jl 

L-J j Lii U Sj a ■ m jj-L jl -j-i-4-) "i* -L*| Ljl_*_- Jj--u_) *---4*J.I (_>--j--i (j--- -^l 
j_« . jjj-___.il Jl o inlj j| jj a t^-i o Jj ti^ :-^jL__ (__JJ Jj_.__>jJL J-Cjj "Lj •> i.-i »i 
LsjJ ^iiljJI 4___j_j_L ^ij <a i_a (j-c i "i i^i^C i jjl 4_L-_- (j_a *5-S-i^ UJ*>LXa1 jl ^___>ljJI 

J-uIj j.j *^ i Ljj) jl __-'*-.-,* 'f 3 U_ ... jTl "L-S---JI -4Jj_^_-__-i j__l jt (___* j j. iii II 

l_LA __ii-. L^jJaJ (jlll "..Lo^l J_ljp . Le-i^lj jL-C Ll L-4 1 *L_-.L j_a L_-jL__ 

i Lo L-j_) _^ * *■ .' - j Ll ___>. jLS _$jJl -_-3--LI I-la u_Jj__j ___j___ -dJjJj t ^L____j"_*1 

."LJLi "-_5j___ "j___J j^l ^_<_-_j|j3 


f-L_J1 j»jJ-_J u' kJ —* J lL — ' ""_ ^ ■' "J Ci»'-^' j_- J-* 4____t_Lj _-3j___ _J_lJ1 g- ^l-t 1 
_>_■___, t _Jr Lj_jL_. p 1« 1 1 l_L_ jL-i '-^l La <— 3j_ju jLi <4__jl___>a J_Lj_4 j_^_jjj 
.u_3jL_l,i (j_a L__j_La *>l -LyTi _j_>_l! La j-S ij! Laj ( Jo J__u 
jSLu J-SijJI j' -L*u--i O^J^-^ ^L- <4_"ijj__JI OJ-^J J-J-II L-SjJLJ LLoLsj 
jL___) _"lj 4_i__j)_«i__Ji _;jL_i_4 ^l_L_fc_L_u_J (4_jjj_>. 4 h t J_< _* I 4__3j-jl._ 
■JjJj-U |j___La J"-^*J *Ll *-] t"j--JI jJL (j-3j-_- i JL-s I .iW-ij ._._Wl-J 

jJiL_?jJI _____j^__j C~t \ -_ j_d JjJjJJ jJot-Lu 1 t.i jl _Lj_l il_L4 1 I im frju L-JJJ 
.____jjl JJj-*J _-*__JJ 0_U__J (J ^ 1 1 11 V Lbj-- 

Jb L -' j--"^ uj- <>» £>-=■ 61 J- J T ' ' _ < I>h->Ij 

L->_V-i ia"t j*y qj LL___9 -_cLui_- (_— -C I J 1 ii <i j_i_JI J*J*J Li» 1 - 1 -^ '(J-^jJl *jt J" 
~f fl r t I J • 4j r»J I ' "*iTI jSLuj I j*C j — ■*^t__' (__£jJj_jJ1 JUj___Jt j-Mj • \ l jjj-~sJ 

. LaLoJ l_L_) ^_-__L) t_L_ L_ 4___3__j <_ _-j___-jJI 


^t^i^Uj£__* 

^jjl 4 J.O 11U L__ij_-_J . ljjJ__»o ^cJjJI jjLijj — ■J—*^ L__Jjw-J Jj j- _J_L_) 

(___-j ij____1Jj j 1 VI I 4 t)l"i >■ <- il^ '"iLLj 4__jjT (j./i iA-i "ij 4j_" * J_-.IjJU i _ p c,Lj 

j-jjI L#_1 ^j-o-^ij .^-LJi jjjLU _jj*j?1 J^ljJI iL-cjIj jj-j-lj L>L_L__t ( jJ_L_i 

r_j-_it__JJ 4__,Ll___j 4___ij__j_a _" 1 I j ' 1 ' ^ __)j___j 1 L_jo J_a___G 4__j_jl__1I _jLuj 

. 3" I j jjJ__jJ I j 
* ' W J ' J H )1 U- 41 '* j-- i =L_J,l ^Ljj _L.nl) j-Js ^-(j 1 11 1 j__> j_____*j 
1 4 1 . X j_- (jjt L__ jf __j _* tj-wlj (-__j___»JI L^iijju j-aJi ! iLi-_j_'l i-UJj '<< <u i-Ljj^i-jJ 

4jL_L_J ^_J-bjJ j J U (^-Jj Jj_*JL 4jj_i__t 1^1 m *t (jt (j^Luj . JJ_L_a__Jl 4__vj ^-Lc 

JS Lu>jc £$'t U lj__ (J-.JJU C'-l_- c(La Theorie physique _L>j--Jt 4_j_t__i>: 

4_jJ_- <-_j t _1 La __]! 4-t-^.ljJI ajj_i_t__J| Jj__3 1 fl "1 1 1 (j_3_u .- ^ 1 "^' i^-t-slj 4_j_J L- 
J 1 " ~- U j j ^ (j-_ 4_il (j-L. . ^altlt 4-Jjj-___!l 4-j__LseJU (__j__a jj_L__>- jj-a j_____JI 

J_>L_jj_'I ___i ___i___Jl j_j|_ _jS_; ^ ^j- 1 'jjj-T .>j-_j lj (j_T _-)__L!l tj__> (jf lj_uS 
o>L-,! j_^ __aj (j___1 Lj jtt (jt-oj- 1 ! (j-L-j tij-*-^ j_L___~ 4_c_ __UjJ .4 jj-UII 
S^ijJa)) R. Feynman jLjjLi. _jL___jj __.L___ jl ^j__ijj_- o^l_3-« j! 0y^'\ 

.((4^Lj___5t tj-j!j_JI 


g9_ _i 

J-JjJl -~- _J| J--L_j l__=_J| J___-« 4_i_<_LjjJ1 J»JjJJ J-J*_ 1 J__ 

Jj-s-j Lm» t J__JL Lt.L-.i-aL> 4 6, ,„>ISJ| _£Jl£LJl jjjL <___ i_ll_JU 
jt -a , ^ , . _J-_ jJll __!L_ . ___*>__- VLJi_^ 4 , < , , „>15J1 KmK.II 

i«6Jl*j Lo _Jj_i ^^J» <_JjL*_J1 J j->-|_i jjLsjJI ___>-!>__ _j_c ■ _ j a I AC' , ,S 1 
J__-___Jl __Jj J-uaj__t -_jI_3-JI ____ ■ ■"'! jL. ' I ______3 ______ -_j.o, ^j L_gj1 

ij_j-_JL__. ___>(j_j 3_L_ ____-l_J_j5 __L___- !>La _ ->-"'' L__ L_ 5 j j , _VI 

<J-_ "■ i.J j_JJL_ J_-1j__) t__-lj__l __L_Tj__J 4_j___j_;_u„V I jJLlS" J__lj_ J-dLjj 
LJ_ JUU - j ^J 4_L>.jll a j__ ___ -_3j__J.I JL*_~ (jl _— sljJ' _~ -f L__>Vl 

. L_i im Lt_-L 

4i_-j_4 _t_<-L j! j__fe\ __LX I d__L_i___ -__-j__<> ___. 4__L_L_I1 _J__jJJ 
Jj— <w jt_j__j (j-— 1 4-*jMJ,1 j-j— iLiil *L__1_) jjj l—J I __Jl__ Lgjl . j h j___jJ l 

_— *-jj) . J J \ 0 ~r 1 1 l_L_i ^SL-J _)! L^j__4J t_^_Li_a jl < |J_J__- ^tj____-.1 . j—l jdl 

«discovery ___ _____ 1 w ,_>-Jj dnvention __>___ I» £__-____> L_s ^jl_-~ ,__ 

j*|jLs . _j "i »f 1 1 1 _Uu VI __<Li-~_l -— >-jj _ <b! L 3->JL__ . __ __J _>__} _1_o__j 

|j_J ( i _-_>Lj _J jjj______J 4j>-jJ1 I j_s '^^—--l 3-_Jj_- ___-__»_) Jj,— ~i i nj 

. d_____x LjjJLuuU w La.1 -J I _yj JljJ-JI d__>.j____j Jl3 . 4J _-——_! 4J_-_jjjf _>_ 

— j___ _$_J1 JLMI )):_-____ J i ii 1 1 n" 1 _>— oj-)j__ JjjLaij ___ i^i t j 
1 _ \~i <_ __—__! I Sj_a___J1j3 i Lj_j_s _ L__~ _j_— j (jf _, i j.ij __ilj jt * j j H I j__) 
JL-^a J_->J J---V1 JL_UI _UjjJ <__u_5j ^-tn A J£__j j i ,„-, _iT 

__jj .__*_J1 iL-ol^ __JI ____ij_ V___ a__i _jt VI <_ju__-i _jVU__-VI 

L^—jjjJiJI J______il j5_i |jljjl_>_i _j_sj__J| l_L_s _jL_> I jj l ___u__u J___f 

»«!<4jJl>-jj cJjL- J_J 

— j__JI _>- ^j_!l _j_jL_u j_a SjJL -__jj>L__JI j-j-- ^Li— -^JI __L_j 
^I—LI (__ _;lj j-ia -_>jj V j H --jJjIjJI 4. uA\ <u)j_L_ ^l j_i_| Jj Ja ^ t ___U__l 
KtJ J_v_JI ______ iJLsJI 4_xj-_j i__j_JI *_;j-». (jf JLU» . L^ijj _____ ____«_ (_«-I 

3__>.j_a l_Uj jj — 4___>L__J1 ___jjj__JI (j__ j___-*1 i_3j___j — Jj-^- 1 L_jj L__j1jj 

S*) -___ji _j_> j-_v j*\ "".i.yi _-_il .4jj__.i-h 

_U_1 j\ 3_ajjl ji L_Lo : _t_T Jnj __j_L--LI _J_j_UI J__j_ 1 _J| i__jjj,l _j 5jL_l L_4 Lcjj (*) 

. [jL-i^-ll] genius <U,_Ll_. ^Ji j-uj .genesis 

«*0 


p" lj,_ H '^A...la 


J-— J <l£Hj j j . " 1 1 4___j_ja (____. «Lajjja _pJ-JJ Jjjj i nj< J J "' > (jl JjL-rtj Jl_! 

jj^j-Uj SjJjJlj -JlSLJI ^u-a-LLa jjl-*_j jt _jt 4_J__ jl^ . l_£-^Lij_i)l 4x.L__j_> JjL-_j 

___j Jj-, L__)L_-_il 4jUjj . ^jl n<~A\ [-U_5ejJ1] j->j£_-_-} "iVj _jf L__)j1j i4_-j mllj 

- SjJLLj L-.c-___.Ij _jSLj j«J I ju-i (jl J-->-C iitj-uJI j> j g li a _^-i-Jj i4j_j_j_]l j*J_ tis 1jv-J,l 
5 i i>ii ojLaj-cI ___ _-^=J tj' 1 ' "J lj- 0 - 56 ^ (j--' jjjL-iJI (jjj n £j-__-->.1 J.4 

JjJLiJI jl (jJJJJ JL_3 S^jjjjj 4 jliir (^lti 4 i uii t ^y-sj-- jjjLaJl I J-4 jt iO^L*l>.| 
I _j ~r fr~J o»l i>i"i nil (j_j->-T (j^__-_i-_-S_-J £_j- Lo lj_L_Sj i_4j->. (_£ jJI Jji> (jji-JI 

4j3j_ua I (jjo i n) (jl (jSLaj _-_-!! i4__LII 4_ijjull _y- 4_lc_j_J1 oJl_ .(jLLJL (j_L__v1 
Jl_3 L__j| Ljjl J-jJ .4_j___._t__. 4— — Ij 4__jj__a ' Ijj 'J.'- 11 J*^ l— .-_JLUI 4_bf.jjJ1 (j_/j 

4_uL_uJ _^ I . 1 1 j — - , 1 1 j__j___j 1 j . | _— 1— - I _ ^ ^ ' ' i fl J__. L lj I ________; JJ l/1 I jj . 4J-L— _4 (j j<*1 

. 5_L_>LjJ1 I ("1 mi^LLo __1 -rw £-jL ~ jJL JL-_<- I j_Aj i ^Jl_-J_! 

j__ij " 1 n"t l-_^__o _JJji (j_« _j nSLt 1 1 L^jL- .jjUil! _jt .-__Jl_JI 4Jl>.jJ,I Lal 

jj*-~r A _y- (__!___ L^jj . Ij-_C-.J ( jLj--__ t | (j-i—J _-- — - 1 J l-l"< 1 1 jLS jJj (__J-=- .(3-_-J.Ll 

■ JL_>JI j-3j -J-a^JI (j^ jP^ ^ '- L4 o! LT^ 'LpLyiiJ 4 ;< ti 11 __}L__->J,I JS 

C_Lt) Lt_L_| ____j t 4.M 1 a 0>L_cl__j! _M UjL__cl (__ JLa-L ^ -Jlj_-Vl ^tiUi a ^ 

4_^j_>JI __lc. 4__L_<! jL__-L (j-jjj 1-u !j_C-~ .2-_jj_il ^jL-jJL 5 rtlt'U cj>L___-J,I 

JLa-Cl J 1 >i riJJ C_3jJ1 jjj-4-l i!__4 JLjli _____ j . 4 U°lL_JI ^L_i_>.'_l (j-L-J 4j j^j-LJI 

.c_^L-__>J,1 _L_s_a-i 4j'nU U-^_J_, ji-CSJI Sj_«mi c__)l '6_jj"'<JI 
JjjjL-1 j*bLo 1 __LL j --l_JI J_Li jjLtJI l ju_ j_3-.Li Lo LJL_ ^Lj_i_JI 2LIl_>. (___ 

s-_t>-L_l j-aj .4-t__>Ljj _jj__. (j^ J-J-t_> AB jL__-'_ , 1 i___)j-<. 4---i--sj ^jJI _UJ_>JI 

Lk lLIj" inU (j— _>Jl (j-aia (jl C _-p- (__i___j_ j-__)jJI I j-* L>-jJj_uJI j_it4j _ i4 jl ntJl 

,jj- • J_i--JI 4-iU.-. J}_>. _l Ijjji _;_jj _ iSjLjju. __jL_4 ĕj__L_j ^i^i" nill ,L-_ 

. I 1 j1 "J l_t__»j-aj LL-iI_i ___a i<^ljj^?l J__>1» jjjjl ^ j Ijl __j l___T J_>J .4-p.L_ll - 
JjLS" I j jlj j 1 nijj . jA_-t_J1 (___ 4_jul jJI 4_L_ j-U 

lj— -*J>I jy 1 uj^_ cJ^ '- ■ T_ L>' '«l_u j_L_iI» 4___j__. -_jjJ___JI jjS-i (jl 3jjj___ 

_>_> j_5 _j--*_>i _J_->JI l-U- _-j->- 1 J-_uU jt SjiL-JI jt 4jj tVi1| jl .^*-* L-> .t j 'it>"\ 

jc -i_-__j ^jJI - -^_____II 5jL-__i (> S 3J_-_» _, ilT"^ t-S I m i- a ■_*___-_ ^mjj Jjl__i _U=_. (*) 
.Sj-yll o^U-Jla-jL-.^l Li-taj ^jJl _j-i-*--II 1-l4 _-_jU__- «I l_J_»l-U- jj^-.llj -L-llll __.VL.JI 
_jL_5 _^jjj ji jjia jj__JI _>_iL_ jJI _>_~3J -J— >- _:! fjla . 4j _, n U i _. _)_----. J^-*-" ji 'J'- =i t' ^ dJ 1 " i' 

^H-J-i-aj}! _ji ^rLt ->L_J___t t el j 1 1 >i j>J I -I n 1 .1 1 > ___. ^-..uLi..! 1j_y» j-a -JJ_- _>--_-— -I ij_i_o ljjL~j 

, f_]Ua.jillJ .Ijin-itlj -L_.LU I L_lVL=Jl __k. I__;i_b JjJLJ ^->U -L__kJL--B 


gfl'm H 

. i \ j 'ttu\} -1___>j__ 1 _ • -■ -«*■ J_l_*j (j L ^jl^uTi Jj "t-~I I -lls-.j-js __-"_) i 4j Ijj i"j ^lm < 
I juh Jj---J l_La .Sj ■i.-a-JI jL-__i-_ (_^j_«_o (jH->j--i J_t <3 j ~ ciitl 4 j _l_Jt _jj- 
(—S*^? "i? 1 4J__ *■■- A~ _£jj( La ~i_j_sL_> (jjjL__> jj_ J__s i j • *"tl (jt Mit jLl_1__ _l 

__i1 j-ji"J1 <j_, (^__j| jSJI K^Kj - "JLa- (__ -_j*JLl_- (j__J f___JI I JlAj) 3— iljJLl 
4JajU- a V ,, ^ 2 j_i_i.1 oU .vjL*jVL U5b "jLv)I1 ___■!__ l_l Vj L ~--- n 3 
s-jL-^/I (__jL-> J^_ . L^jLJ __J j ^LL-^M pj« ■ " _■ " " " » ■ 't- 1 1 Ltljjj ( t - W a 
J-.Vl _____ ji (3_oL_- -bjJ__-_1 (jV I _u_ ,jj| j__-.Ij ~j_- __3 ____>- jJj '_-__-JLj 

L^j _*ijjjJI U" i n "i _ (j-3jj__l1 Ji>iM jl 1 1 (ji>i "°ij _y- Ju- . -_-*--->- _vj__- 

JjjL-uaJI _j " •* "Jl _>£. L-iT ,-__j.A____I1 ~UL_->_ ^UJlj. <-_lL_-l (>>j! j w U"t ^sJ La 

Jkjt^i V L_jl__ " "*jl «t l (jji (..ij ~-j JL_-__-> jljj>-jj (__-_ J^ «". «Sj-isLj» -l^J-JJ 

L4JJL--I ___■_■ __l_ jjijjj i__i_Jl 3jj-_>_* _>i ^ d>^" ^ 'M "^i ------ 

(jjj --jj-Jj l__j__- (..i-LgJJ --j-___JI (jl_a _*lj ;4-_l_L ~ljL_»-1 ~_ijj_>-UI tjjLL-j Ji-b 

_______ 1 _? j J m a ____ L-LL <— -J--- (jjl ~ J^P-J (Jdj-** U"" *-3 -44-- --^L__-JI (j-S-AJ 

>t " -___■_ l (jjJ 

3 j_4 J£ (___ 4_t_ (j_L ( ii ("ii^Cj _)I -e-giU 1 jj___ (jj* -Jj-J (jl (j^-*^ '^l- 1 ---!! (j_" 

(«JL-JI jjjjj (j-Lc. j-_4__3j -^-U.1 o' (j-^U • J^-^J Jj* Je -J ^'^ 1 "*^ jl ^*--*- ^Jj^ 
J_-l j_-> T _i jj_ (jL-jjs-^l o-_-*-| .4__i_jj_j jft-~_-__! (jjpL-Li I Ju! 

(jjj l^JLw-il jL_j ^JL j 1 11 jj CiJiw^l L_yl _-tl L-_>.lj L_jl „"^-1 jj-~j -ij-j (4 ij - - 1 
-UL>jil (j! i_i-jjJ «uLs- -______>! jj -_jJj_ , l lt (jjS-j j__ . jl___j_M (-inlj (jl 

(jj-Cj (jl jjU"JI 4Jb-j-j- jj_t" _ L_uj jl (_lJ__1j_L-- 5j j (^ij < j 1 U~m _* -^uLjJ! 
_L-ljJLl . 1 j.L> j -bj t in 4 iii__j J__ -jjJJ ^JjLjJlj .3_ljiiL--T __*-_>. 4_fcl j 1^1 

ujjJI -^IJLI (jT __U_ (__!_. _jj LLcjij; . j___)jJI jj_ Ljl_ (jj_L Lo I j, j _ 'C _t (_-______-J,l 

1 4__u l_j___aJ I » j I » 1 1 1 ' L ~ _\ (JjJ___j -Ll " ~ |l 1 i'>~ t tj tt _-___■ 3 ' ^~ ' ' ' ' A 4_____L_- 

.£>JJ-__- (jjJ SjJ-__- _"1 _--_ _--ljJI 4-__ljJ J_4 L^-_ J___IJ_OJ 

t*~J L-fl j ^ rt's (jl (j^/l J ^ ■ .iS?l (j_u 4jL_ i-M-J.1 Jjl ~- "j Li-aJs J__j LaT 
i_____L____a ^jjj_-c_a "--lljJI (jl .^IjJLj _G__jL_- [-4-ljj (_-<J--H J-j 8 ! -_l II J J J 1*1" 

j-_j "l/j " jl <i -itl (j_u_ ju__ j__ ---.IjJI il^jjL^j ___j a jL<-«tl -yl_4 _-— JwL 


^jJlu i <U_i. -i.Ci r n .J I !L___-Jl Jj>L-~ . 4_-__)1j_-__) ^ljJ! Jri 1 ' cl3- (j-* 1 L-j-. 

__3 -*jjJ "-^jjJ' J-^-i? - J---JI 4_J . ' |J-j_ -_Jjjj-_i_JI ■__)LsjJj_JL "-SljJl 

4jL»J l ilU tj _' 4jl eJJjj OjL>-- 3 * ■ ."-m j»j JlJ Jl__) ^JUI rjrl -r "II 4i-~ j_a 
. U" a jJu±>.j _t I ■■- "< <- I ^1« -_.! fLJ__JI J-___Lj (___-_J1 CjIJ-jJuJI J-jLj ;Jjj 4 l_.L 
jj '__,'" ° (jj> -e_____-___U I Jt_k J-u-cj Ls jJl3 __-«_ ■ 4 j i j n i Li-ijLua jL_L__I ( 1 . j 

.(__!«--, -J jlf_ 

_-__.L>J1j n _ u -_j (jnUin l-JjJ-J ijj-LajJI _J___j_~ .4_jJL_JI 4___. jJI L»l 

j*__D ! j_» j_i_u L> jJL3 _-l_-__) ■ -!_____- jja }J___1 fuL_J1 _>_Jj--> ^J- 
Lj-Uj. cLJj_>- 5 ri i r\ \ 1 j___ i__Jj__e-_j . ^o-uJI g-^i oll (__-!__-! £__fpi-_ 4_)L__ 4_)jjjl j-J_- 
__x_.L__J1 (__-_> j-JjJ JjL_* <_-j----l _S-J! L $____*-_lI ^<__l_-jJ1 -__>._j-_J| jja jjlj__J! L>^ 
• jj ■*■" ^yii .aj-__.Li *L__J1 j1__J_jj__1 4_c_j__.j 2j___,L___4 J_*_*j 4j1 (''■j*v. j^i ^ ^ 4_J__ 
-J_».jJ1 J-^-l j_~ (j_-j^l 1 1 j $ <i" j__i jjU"JI (^j-ijjL-- j^! JJ3--J! jl J*J>- *La J j . "k ij 

.(ja-r")! : eLul ^JI 

>_L__j_-_jL_Jl jLAJij ___u-lj _____ j__ ijj-j___Jl!l 2J_v j_a l4_j_L_J1 4_i__ jil jl 

jl-j . Lu i u j--j.i ^jl-jl («_^>ai-*_j_i jj_a j__i '"'i j'i ■ ■■ i j uj ij^JJ^ _d___.i 

J-o i j UJ? .' T *-' 'Sjjj-j--JI « J-A (___! d j^C j "* LajjjJI 4_cj-JI __)l__*___sl J_-JU 

f L_3jJI 4jJ . J-4J Vj) J_o J-j-Lc. <~rj<- J is1j-v ^-jI 1 Jl£S L-j.i^-j jj_>-T ^J__tJ_C 

- oJIjJj U_^___j 4, ,r>V ■tJI ^Lti - Balthazar Claĕs _>__^L<: jljijL 
-____t_-ju_4 jjj-w La L-JLc. ^-JJI 4__>.jJL! jjla J* 1 *"^ absolutness 3 j ^IU 1 1 

,^_i__-l_4 j jf Lo j i«~i ir (j_a ' ^ ■ j ■ "j 5j j ~c_aj 45Jj__a L__ljI jjj_— i J-__ i4_«j1jjj 

i_L__l (>-. -LJt-Jl t-JJ-4J ■ Ji-t-Jl ^-L- ,1 «jr-^l jl i__j_^ (jl j n ,Ja, Lsl ^J^J i__j__-t Jjxf {") 
Jj! C_J-- f lj ■ VI 4_C__-a Sjjip La .(j-aJ-Jl _j__-iJ! it, >'"■■■ j .d-j-s-L-JI - _ 'II Sjb^il 

jj_- o^H _>i o-s-u - 1 j^-jJI _ry">L-. . . . a y , r, 5 ,,^MI J__-j ju_I_JI __ _ L_ J£ ____ jU__I 

. - _ ■ n 1 1 i-_)j_i ■ ~ ■ "j-s-lj j^Jij 5jl_— . -f I__j__ij - » L-Jj^jtLs I_Lji__ «ijj-i.al rll JSTll 4_J_L_L_JI 

J_a_rf _j_- j_l_JJ JjLS" -___ ^j-o-UJ! i S t 1 1 1 i5__-La _3_»j-" J-_ Li_'_3 . I j^ . l r~i ^ Cj^LjJt (jrLjjLoj 

.(0_**__iii] vjjS_ji 

_>_. ■_____Jl» _j.j-i-j ur _ ( -L_JI -UIJL U____- ijljj J1_j Balthazar Claes ^_-M-T jljJirL. (**) 

f«JL-: u JjL__ (_-j_- 1 5 .m i n oJL-.j 3_i5- _j "_'»J _)!-' • 5jj!jjj-j_j_JI 4_uJoJ! (jja __J_p _j_Lja_b _j___tj ,u 1 _jj___,l 

Ldbj .5jL_U (3-L--U I.LlU _j_- ,v> ;ll SjjjjJ! sO^jLjo-jjj 4jL_tji _>_. <_j_a=j _^lj (_;j-_J_)j _^Li___iL)jj 
t L_ij_--.\.L J__*_ I j Ta > <____-JI ___-«_JI (J! ^j-UI 4__L_ il <■___-_. ______ L-_lj (_>_->_- iU» .-,_l_il 

al _ ^La_>i <4__56J| LJjii- ^j.- _>_jL!_) __l!l __)LaLjJ!_j JaHI ^Ij- *j_)^- J_-'3 iL«L-j -J fj--j 

, LU* jlil] is -_i (Jl -jI+JI ^ Jj__j («J^, _jj__i ^-j- .SjL-JJ ^jU-ll i-jJ,l 


II 


j-a ' ■ • • -*j l L__j_- L_jl . ii a ^jr " 5j JL_ j^jiLj-o 4_J J * ^ j J 

^JljII JJL-JI _---- Lj -j tl -» jj i "t J-S 4__-i 4_»jIj 4_L_«-____a _L<i!j__j l_LLcjI 

jojli "II _jj__>. ___» <Gj_t_j <_,-_" <_o _$jJI _-J>!-- «11 s-^1j-U ol • (jj!>L_>JI 

■ <-■■-■ jll l__L_>- lT 0 lJ-^L-- 1 ' (jrtUitl lJ jl .nll ^jLjl^ jai-Ji l5j-j-_ ^J-ji-L-JI 
jt iu« 4j1 <«U j j 'i "i I I j— Ljj _' (_>iL_i_>-J I J_L*11 jl , .1 d i_5 1 Mr" < t_' (jjij_J_J L_lj__rj 
4jL_ 1 J-4 £~ j . « LsLj (jjj- L_J I » 4_jIjj _-— ■ 4j 3 JLl>. Sjj-u3 j !*i i n j_ jjj T ^sj-j 

<a1______= -__J^>L___ ^Ltl L___tj_>JI __J_ _jj__j _j! j-_j j< __>. __J1 _Uvl_>J;l cy 

J-_j 1j_j_>.|j . 4 _ r^ -V r"i1l __Lj__« _ya (jj-La J_" f-5_=— J ' n"i*s o __ I_u_ J-t iVJ 
._il_L4J1 jtj__s~l ^«jj Ul__- i J-. « I1 ^j-_j_>J,1 (j___L_J1 L_Uj (jj-C l ii 1 1 -r i M "^j <_£_ 

4__t_J___| j___-_jj i -__iJLl 4jL_~J £(_-_■ (J- _> J ' " - Tt __i_. L-JjJLt Jjj-»J J__LjJ»j 

Jla_J _j ___Llj V >-,j>. ,__<i 1-11 j__-_il «Uk. _jrt.".Uj J_-!j__U (-J-ljil JS__JI 
^ot g "1 1 j-J*_JI uL_. jj-o _^j__l9 £j-_-_ t <it"i a t 5 j <_. < J1 jK--"! VI 4_j__ 
. c Ltl JJJj ( . '< ir 1 1 j- 1 J-" (j-a (jhjgj L_ La Jt_ij 
5 iniljJI ■ !■->- _£j____ .£__ljli 3jJ__-Jtj 3 j rt j . n^? 1 (--MJ r>U jLj>1 Ijl 
I jj m ^jj (__-JI 4_JLJI 4____lj L4-I i£-_)1jJl ( ^ ,j-»_ jsJJ (jj .l_iJ_-j L_ij-_o J_T (jja 
j_j_C t_-jL£ La ja-_ 4 1 r, ' *v a (jj_-i £-^1 jJJ tjj___t jtJ.1 jJj- i4_-___j j__)ljjl 

, d_uJ I 4_ — 9 jlLa 

__- _i " «II (jl C-J-^ (j-a t__--.1t II ______)! 4_j_U_-J -_^_jt i- oj_j__3 (jj/y t i" 

vj 4_^ijjji ^1j_ji 0 n , - ,„- -j^ji__ji u j r, ,„ : Vi 3 , ,_a_ji j_jUj.i 

____. (jjjjLsJI lL____s ,<__> _l j____?l _j1 1 jJl-ij j__jj . 3w__3___>- __J 1 o_jL_>J>1 
4_^l_i!l j-^L_ 1 '_jL_-J;l J^L^-J aju-jjJt -_,___! j_L_w1 _,t__Lc. .^JuJt 'iJLJj-, 

J__tJ| J-stJ L^-Llc. *;1j_>-J -JJ-*^ 0 (jj-Wt-Jl j_J ^Liajl ijjjj __ii J " ^ Tt __. 

Ijl-l^c i n mi ",<j Laj._- jT ,4 ii iU!1 j_-lj__ ^j-^y >L_L_i lj : ■ "" _gj m. i H 

j^j______i V LuT ____>- loejlIIj L_l_Lj_l>.| jjJJcajj '- « i ■ Utl V n! i - ^j^s Lj_aj_fl__, 

j-a _*l jJj • L^SjLjj 2j_*___.t L_d_ ____ ,jj_-_ij (j! _>_-3j_ __Aj 4jtj-i__J1 jj iA~\ 

pL-JL 2-L_L_ i____g_>J,l __VjL>J,! _)1 ju>J L_Llj j_o (j-u-jJI (_--j i4__Ji I j___ 


pOiljSJI <_____ 


, ^ , * L- ; \( ^ tx« *w) lL _)LAJI jj.ua __9 1 glc <Lj_JI '"'I tj : :. ^-11 ,-Ljjj-l JL>- - 
oLjjJ_iJ1 __a j_f-jJI _)J--J1 (jjj_Tj_u ^jj .3L_-JI _Ll_ jjic IjJljL- «u_ 

_JI_ jl Tjuil 1 j_sj t 5-L^li) L_Lc ___uj_l (jU L^-jJoj i j - ij-.frl _cj_>. ^ill 
(<u j-oj ■ oL___- ^ya j_>j- _y.>— ' o*- ^^Lu^Jt^» __« (_-_-JI _j____1 iSj^ 

. -L— jL >r _ll L-L_iui5La J^SjJ (jl I _ 1J _>JvJjL_*- __j1j\__lj l_jj__5 j_£ s (j j __-■ L _JJca_ll 

__v_.1j (_____ La 1j-j__ ___-j_Jj __>L^j_~ ^___L__ __ijL»_ ci tilL-ijlj 

parameter.^___, a aj n; L^ia £j_*j jt ._u___a_1 __A___I1 i__jL*_J1 ____. ___ jj£i 

5_sL - - _ ^ 1 j__ (jj-~J _ (jL_L___l ^yiii ___ , !_$-> t i ilU ____l__JI jjc ( ^ l~. __. 
____-U 4jL_- (-£ _-Jj-Cjf J_9 -__j_j__j__*___I -41___| ,jj__, (jl j r -_iJj ^ 1 4 
i__/i mX (-Jl _jljljJL»_ I _jj_— 1 <L>^_J---' _--^ Or-^-i .3_UJ__>- _j_I » . " _._ L 
.^j_jjj_Li_ 1 _'1 J__..j__5i i---iij_a __]) ,___ j_ 4___^>J,I _Ljj___-I Lj-C 

_,JJ _ , l> _-t _UjJ_ (JJjJo (_j-1 - _J_-I jjl (__£■ J JJJ.t.iiJ (jl L__>- _^jL__JI j__J 

_j}L_L__| -_-i--j_» - -iUo-jJI ~Ljj_l__ CjL-I uil^.l j_- (jjjSI 

__a _iL1_ij — l_j l__j I j__J I __)___i___> 1j L— l < 1 n j*C I I _j jLc L_l±J 1 J _____*—_—! I 

-_Lj l_jLjI _-- -I '«_-)-—- Li___j __>_ Lj I j_»J i____j_jJ,1 __±__II __ j__ (jjj 

:Jj__j (-_JI 

__i| _ -L^- __]) _ r -__a_ J-u_JI oi 

J_lj___l ___ L$j ______ j_t ____L__J,I c__L_ jJ L_T 

JyjJaJl J-l-_JI _____ lj___j 

l___ _>-jJj ^Jll-JI j__9_l _-_3j ^___ (__Jl -J-J-Ul ,_Jfc ...-____> -U_-_- 

c_jL_ 2_aL___a1j i^jJj-il-J i__j_aj . _-jj__1 _jL__l__l>JI cL_M_) _,lf lj______ 

(___ -J__ ^oJ 3j___ Jtjj L_J (-_-_ 5jj___j|__T LWti ij ft*Cg j JlLc (_r____J1 _-l_- 

:_;_J 3jj_f ^jj l_jI_ l___1S" Lj>.jJj_ii jjSUI _-_ _j_C_ t _ -^Lll jL__-1 -__jL__< 
J__j _L__w _jjj__jj j,,j _ >J I (J_iL--JI JL___ I __- ^h-T? * f ^-jJJ ^,-- 4 *_r— ^ - , " 
^-Lcj _L__L_H Jl j _ (____. 1j__j__1_ jl- <j_ L__ La L_-_j .<<_Jj__J__ ^l—sj 

•~1 ^ liiII (j-i JJJ-» _-ljj— — — ) jajJ <_--j| - (j_-jj--J1 -SjJj_ ___ 4_il i .l il l . ^ _1l 

__|jJ1 L-J^ 

i __,_JI L_._ , ji_J.I __jjj j_o igjji.ii j_j Ju_>JI l jj_-L__! __ijL_1 __ uiljil _aj-_( i^l! I l__> (*) 

IjjJiJi j' J__i-J _fiU i~ _>y_-J 4-_L__pJ __-_jia _j_4__Li jj^j JjLS' 4jJL_ -i_ 

. [_L_vj-_l] Llj__L -_uJ! __J Sj^l.- 


ge--JI 

_ i rl»_ai.l gMl 

(jjijjj . d_i__.l _"_».'-' 1 ^itJI j__t_-_XA _____ __J1 -___)L_uJ. "---JJeiU L-) (-i j iTO 

l-_L__Ij_ d__*_ - I j -_- ^ ■ " j i~J_J (j) Jn Jj I , j^ J-_.'JL jL_-i_ (jl L____j_<_ 

, _1 (_i--j _jK , „tl ^_i__ Jj j ". •=«■_> Lj Jj iSJjjLc 4_lc^ Lo-i-y- 1 

.4^Lx-a-vVl (JjjJaJl l i -^ij < -~ ^ j , L______> Lal jJr~ i «\ CLi I j <_a LjJ I j_, .^t-" i ,," 

<__JJ ^j-il JjjJ-Jl J_-« ^41 {!-*_-__ f»j---JI _jj JL-3j L- I _>-h-£ 
,U__.^I __,T ^jU 1 <>*_ -L-^ju- yi ,„i V ^l _____ __.. ___JL_j__;__JI rJ _L_JI 

>__! _j_*___J *_ _-<-=- 1 i^ i "U jj) _ tMI __.! .__iL__Lj"j _ll (jiij i _t_J __>l_!_,_j L_jjjj 

(_$jJl J->LujVI j-Aj .<L_jj_Vl fj__ _____ Ijj^ liuo '-'Ljju - i ■L." , ,, . . diLn mtl (j_a 

jL_ii____. (j-Ljj (Jj5__jJLj ~__i___- __j_l j_i_ 4_jjJ__j^ __JL_)^1 JL^ «~ .»1 _/u ______ jJ 

jj i 8 ;'' -__.}___ J_>Luj'- , l ujj^. L _JI__. . ^^'l_j 4_tJL_JI cjbaj^L ~ul___>^l Jj_*-_ 
Jj__j ____-. "-"j i4Jj_*___ j-_ ii _j Vj i j inU j.. n rtj ^ <l__J .5 j. : ... ~__>L_. __Jj 

_j)__J _U_L_-fc_JI -__»-_) _____ jLlll |ju_ ___._) ._f j-l J« AJL Lj > ■ ,i _jL_. l_l L__ 
__Jlj ,^L_£.j_J u lj ,r, h __t _ J ----_--JI 3 .4 .<jMl<yi _-L____1jjJI __J| J.?- ntl 
(jl- ~j L_a ___) ( L_j_^j^j>-_j--j aJlj : - I <>» <- VI l___jL__j ^_i__ _______ 1 _$jJI j-J 3 "II 

__,! _>_Ui J_>l pj"-*! jj}_ _xj3 _j___*-__j I _____>jj ,_jij)__jJI metabolism _j-aj_j 

. J-lS/l _____ <L_JjJ- d.Ait-j jjjj i L_Jn ■* J___J j^y-tj -IiLJ^Lj i--3j-»_a =Li Jji-_.'i 

- (_____-----J 1 _^J__JJ ^._A t__ _jl _j»---__ .j-L_>JI J-sL-Pj^U Ls>L__- t 3_a jf __-_LI oj__> 

Jj-St-JLjJ "I jl (___b J (J-9 ~L_iJL__ 4 <1 J~< C_ir_ d-J-l 1 r-_.--.VI _~J_t_Jl . L__uL--l 

4__3_i L_H t ^l j_J_| --I j____J| Ux>JI _yj (j__l t 4j-_jj_uL^yl ____lj__Jl _J.L____'I 
.<uLcj ___j (___vl-Jl jc-jJll -LjJ Llijy _£_JI (jL-o-^l jijJJ 
■JL____ ___s_j ___! -_^LO_>-VI ^jitJI ___ (jj.^ ,^^'t.| i±\ n gtl La !>Lj><- 

j5__j 5 j^L^ j.AJl j»j>i--l 3^ j •" (_— — i o-^j 1_-jjl->J (3l j >ii II l_i_» _--<_) <~ aUI 
4j j*__~_it Ij j i ,ij ____. ^lj___ ^-jJ--^ (_-jlj [!!!] g_l<i U lSjjjJI J_L--tl 

__il _g j J i 1 1 1 (^j-jjl J ~ n i _3-i-l-jJ j_J_> ______ Li_ _3-ijJ- 

<_ r oj j_-j-U.I ll~- LjLi) Ijj l!lL___- . j j ^"11 -IjJ-j- J-^IjO _}J-J .Lj_^jJj>JjJjJ-VI 

j^- SjJLj (__ic __a_9_3j_JI __)] !_______, _Jjl___il L_j (_;_l__9 .>_^1_ij_l-_JI j*jJ_J' 

. \ __l__ t-iiSjj L^iij-1 -— ) _______ ___ujlj___j (_— ojJ (jt-i 

. [j__W J-UIJ "j».>_ "___L_- _L __J_jil . jJU__i ^Jj| ___,l__Jl (----Jl I j__ _j_. L-_*J_ (*) 


-_*j_La_ J_- (jj_-H "-"I J^-jtj 'L-JJ ■'.'^ ~T <3 ^ 'j.^J lj->-j-- <<_-L_ 

Jj j . ^L__jJ! _>_-- 4 m * a -______. *=-jJ.' i_yj^ ' ^ ^J— ^ <~- L_ i-jJ ___■ 

J£ .4__^I_-___j_1 5i»JLI ^ .Vji .s___m l_»J _1 4jI > __JI -_L__OL-_. 

. >L-L__. _,a iuJ L- J-L-i ___ ^a-^teJ £_---- jil l_L_. ___ 4_aj_,,.« L 1 -jL__jJI 
___.L)j ~- _'t.l (__9 2 j _ . *VI "__v_>J1 4-.1 4_j___-L___t 4____^__-. _dJjj 

-JL_J) _/V ^ ~J_L<. tJJ ,,--,11 -!__>_- .illL-JI iU^li . J_-1j_U 

*Qj - ~ j jl d__. j_L_c_i jl . 4_j___JL __h i ,ij Laj j-jLJ-jJI f_J__i_i 1 . t i _ J i^-m 

____A__j .((jjijjJ! _.;« l,Li 3_l-IjJI *L_uL__J1 -_*___I1 j->.j- -j) .U ", g __l__ 
__>a____JI ___L_Ti'C" . n _l (jjjJo _>_- ijj_o_J1 4___j_~ (<uJL_JI 51=- jJ! _-_ll_"_ 
. JSL^JI Ji-b 2L__JL joi-JI Jj_J, 

4_jj__i_J1 , tj iri" (j__j.l -r jT) _-_JI 4_lj1jJI 4__-jJI _j| J_>_ i___>JI *j__J _j-~Jj 
iM.oT'.- JSL-^J! _>__ )_] :^_i_-lj Lgjl j_l ___ . m ,.JI (jt JU _J . L9L4J gJj-a - -1 

iiJL__ _>-i_J 4_V 1(Jj-_____1I __a ^L__JI 4___->Ljij JjJjljj oIjjJj _-_-_j _>-Loj 
__-vLJ1 (jja jJ-j_- 0 1 Jj---LI jj-c. £y> -_?j_-.-M 4__wL_tl _,__ . (jSLj-^Jt -rjLi. *___- 

j_- 4j_4_J1 ___ ^Lt>* i nj (jl (j-LaJ (J-.J fltl j-a jLi.*r I Ij Li__>. 4_jJ_' J__L^_jj _)l 

jjSj _J J-sL _>t V) _ti_-LJI j_ii____jj (jJ t(j__jj__JI J____sf (____ ■* "itl J_*-l 

4jj_ __s (__jj _>_LJ - ^Lj-- l__*-_-j L_iIj>j_j IjujLj J_J_>. _j-5 4_a_____LI j-j_-jJI 

"Lj-_L.-.i >_1 ^j-L-JJ "Lj.' j"-JI 5_9___Ji J__j _-_L__LI 4_i_L__ ^ : Ijl_>- _<jj_^____a 

. 1j_>. 3jjj___- 

jlj-l Jj__ ?j_4_>j_ J__ ___JjJJ 4_j__)-L)J ;5j^_i_i Jill _$J-_*-T 4jj< irt c__J _______ 

J__1 4_jl i^-_-j-J _r-J' --L-ii jll __-fl-_4_-i-->J I Jj_>-jJ1 (jl — (__ -Jj-___J| j j ~"t j 

[(j_-L-Lj j _ 11 jjys _Lj_i. J_i (j j-j— ~- jJ jjjj-i- V ) (j_-_J . > j _-iJ Lij . L^-_______ri 

_JjL__i___l _j_i jjj-uii 11 jj__JI ■ ->) ■ - ___ 1 j i*s <it Jl_) (jj_j_Lj_j-_JI £_J_bj 
o___> _>___-> _>5L! .4_Jj-l -jlnjn-^IL 4"liil] ^1__>_jJ! -___? ___ o JjJLc -jLuj 
___________ !_--_, __[_. 5j>l__.J . ( ->L_)jT j-^_-e_a L-^jt j__ mi J__. __tL_L_jJI 

l_j!__!>__JI Ij-i_- 3j--J 4-lo-j' C_ 1 "t "1 -_.~t ._)j^l-_>--i__JI 1 _ -^.jj-- I _--JI J?jll 
_L-__4 -s_l_j Sjj_>._I «_Li_ « 4_t_*. jJ jj Jj___ _ I __i1_lLJ1 (___ _A_L->_. ___J1 4-j- j<11 

_jj_>.j «LSjJI jjj->- _)___ ___ Jjj-JI Ja! VI __3j_-- _ 6^'j • J_jt_U c-_^jf 

_t__j___u _,t -^jU" ,,ij j_a -Lp- ----jt I 1 - V i'i u- a u- 11 -^^ . JLi-kJI 


jt _-j-_— LLajL-* 1 j J '« i. ; )< mi " "t _ ( rtj <j S^Ut a J_J-_ _jt ^ - ~>1 j ' j 
J— - b > iVij Laj--- >_— "t __JjJs J---^ _*_J_j_4 ___ __?-_~J ''" U - j* ^ ' * "' "' ' 

(j_SU .__>j_lL<> ^L_____ Ijj>-P l^J^" cr^y — ^ ^L-jl _JJ i^gt 

jf ^jU" >nj _ _;jJ1j j j ;„"ll JjL_I j_l_ jUj-JL L_j_L j_s <_ii jjuj V 

._3___J1 _J _LJ Lii^j 

JU_il^jL_^t 

j-J_- j_ci ^s-L- jl j"i -> .! J_>J j-0 i "m <i ts* <Jj-J- J£ jj (3^-— L«> (—3 _— 
— <L__-_jJ 4__u__J LjJj__" — j_L_Jl J__ Ju I J-^Jj • JJ— J *L_) "Jj_LcJ (___ jj_- II 
*L>-jt ^ J— — — ^_l <Wi*_l — llj /1j>J,I ^ lJJ_j i£_l1jJI l__1__$_*1j~ ^ 
i£_>ljjl ltijj (_<____-_>. LJl j_j _>L_JI oj^J _j"j "->JI jjj___I1 J»-t (jysj . ^jLdl 
Liiij __j_j_ jT _Jjjjj___J1 j_a t.jl _ 1j (_)_?___ _1 jj_a ~ jj_a __-l_ <— *-l__JI 

_Jj-_„ jj " n i_j (jjjJI l£_J jt L^J ^" o " j (_-_-' i— jjjjJcJI 4 jMj_ I j^jll 4__.j_JI 
-_x__11 JjLujJI JSo 4 ij l 1 ni 4 .___>_! 4_ij_^_ _|j__l ;__ 5jjJ_C 

lj-_j>_^' n _£-— ' __JJ j j * . 1 i j ^J . L^1jJ__-1 jt L^_l__>. j j t ±Ui i . i j 

d— i.Lj j rtll oL>____f jj j "j (jjjJI (JH f^-i if-i ~ U _i_jt j_3 «jrj ni liit.l 

j^> (j~____J! __a _.1j r jj jj_-j-__uj tj___T jl ^_l_ij l -___ __a —ji _ _ __L_Li_ 

Lc-ijJ - L_uaj| /_____! id__)jJ1 j_o Jjj-*J L_t-)j n—3jj i a La fj i <i dij^ ir-i ~e->3 
L-J-Lpej J_fl JJ - ^ ' ' "I __— LaLflJ LgJ jjJ-.j_-i_J _ 4__cj 4_aJ — Li— L_ul 

( -__4_t _-jij— <> 4.1« jt 4f -J_J| __ij 1j___ .3jjjl_»- _;_L_j_a ___■! — ____l__T1 _JJ 
Jj_>.jj ^__l jJI — ^L>J] (-i-: jL4j_±JI 1_i__jL Lj-s- i<J-J1 ^L-iJ . _>— JJ " " Hj 
Jljj-ai j_« (j^___J\__ ^kjj JS jLij—jl l_L_ j_lj- j_a ji__JI ij^ljit j^_lj_3 

.^_JJ J_" (Jil c l " i1I 

1_LL_ J j"l" m i J j! JJ _ L_-« (S)i m"-l I JL_ J_J (jV_*J1 I j_J_ JS" <U f__J_l [jt 
(j— _Ll__. (Jj-I t . U J I ^Jj-_ull jya C__L>J1 I j_b Jjl__J . JL-J»JL JJ1 MiH 

Lij_ i L_l__ j_c jtj__ _ I I ju_ _y-ijJj t^*^ _j "jU-, , .S!\ d_L__UJ| : Lij'e -jil ■■,;VI 

j_a 3_j__>U,l 3 t "( 1 1 j__ ij.-tljJI J_-L_J L--I i.i -J jJJ-_i _JI Lj. <._r. 3w_ljLi 
JL_>JI ^ __ijj (jill 4__A_I __j^_ __ _j_iJl _Jj __ a_-U_-_J! _ji JL—-J1 (__ _si _Li____)/l (*) 

^ 5 i n jti" ni^l ^j__L>JL3 ^_ _,_>__) !_)_}__ I d » j j U. 1 1 _j_ ___>_- 1-9— .^__jJI j-iijj—Jl^ 

. [_jL__-__>iil] ___)I1 L^J j~l_j ___,_! _C. -— ~JU <__4j_i jLajj-JI rljjl -_u__. ,-_JU_kJI 4-___iL_JI 


pi'.".lj<ll a^...Iq 


*>___s _£__)! JjJ>—> (j-"- J- L 1 "! " t^J^-iuJ <— >.j ___i jt _.tj 1 jJ=lL- ^_*___j_*1 

L_i iJLu>JI (jl • f--L-lj LgjjH^itl JLojOI (___L__ji1 JL->JI J-Li, ji.l_J 

J£ _-9 JjLj JJ-.L- 1( JjL_jJI __9 (jjLoll jl lf -i" ^tj j-LJI (jjfj--l lt^ Lr^"^- 

. _, 0 k.t tl rO_-_J1 -_V-jJ *L>-j1 j-4 L-J 

_>c 1 ~i t > _>_£j L LJLc lj__ j-«j (__c.1j_9 u?l ^jL-n V joJjJI -jjj___. (jl 
____ LbjjLL (jl ^jU" mj (.jJLI (jl JLa j___- <-JIj_j Lc_ I j__ ___3j . ih'iVI 
^ J_j_. j_l_L ____JL jl_j . UjW JM-W ^ _>ji 4_-_l_^__JI -__J__JI 

J-LUI <L1 , JUJ____JI e_j-j yj-l iL-ji j j^LjJI dL_L 4__a__j JLo_>JI JlSLii 
.«.. . JLjjs-j ^-L__j J£ !___ L_)i:3L__ -'l jrUj -Jjj j jj nlll t_ ■ « i f_ <_£_JI 

Lit ttl __£__ jJ j " j 1 j i ii A JL_a ____. jjU (J _J__- r" t-i i 1 1 JjL-J-*) )___ 

j__U1 I ^ t ii _ '> 3_> j) Jl «L_-jj * I $ i ini i j__ L__ll I i i'i (j^JJtj; I jLL l L_j_t i_jI_)__.VIj 

I j__ Jjl '< ^JJl «__9j_-_T (>lj V S«.L__jVI JL> Uaj j_~ ..__ 

^ grt" i jl LJjL- l_jj (,ol«JI (__j|j_«. (j_4 -j-L>- j__ __J_ j-jij . jJ-UI j i -II 

pjj__J1 Igjlr ___i_j j)t - J_sVI (__i_- - i .(T-j'~ I njU" i i.yij 4 rt i Jntl jrU "LLaJI 

. J_La - U j j 

1 J— J—a **jl i Ijlji-JJ ljtj—« (jL___JL <jLj_-0 L j<lj (j I i " j JL__Ll |j__ 

■LLSj 4jj>LJI ___. ja-ij JJj___>- 1__j_- (j-o 4J Lj anertia __-1JJl jj_____J1 

l—L~j-<ar |jU_a ~ n/i| .(j_oj_M _,)_: 4_l____?I 4_1j__JL _j.U."n j___>lj__a L t j __ 

(jl__ijJL «t-L-jj _j jJI (jjj-jj _-Jt L___-*-j (_jjL_Jjj __J1 *-jl jj-*-j (J_____j 
Ij-L -j j jt^t i _jt__L_J pLLjJI Ijla (j-a fjL_dl jj-_*-i -(jr; ntUi U (j__ilj 
Lu_ ' jj __3 JljSej JL_>J1 __tj I-l-jj _)l - - j • • ■■ '-*1 djjj___ll ___ (Ljj___a 

fj_J,\ ,.t ; j"i j g ( jLLaj *_ LL__-_j _J_____i1 4 i* -*.jJLl _jL__jVl _>--«^j Ij_J,I 

J_-_jj I tJL*.a Jlj J_>- _j_4 ^-li-t l_L_JJ (d_ujL»JI j__)1j__ _JjLi_ ^.-5 (_Jj_-J (j_J 
((j_-jij_«JI 4_sL ___ <jj__J1 (_jL_JV| (j_-j-__ l_ij_lj L__j_~j . 4 j aj_»__Jl (_-3 
_gjLJ.I Ojl (^ i -T a (j-a S_jjl3 4_L____e-_a ((jjJL- _>_!_-_- (j_?1 t__jjl g- j i^-t 

a_ jtx-,n _rt- ,^,n) __VjL_- '.JMJ.\ - (^UjJI J-^-JJ ^L__j1 ^z ^l 

.ajjjL.u a_,,,.;ti 

___i!i «t-JL-» jl i5jl_.L_i> ___<_- J-___i malrix J JjLIaS jL^j^^ i_J=jJi jLjII >a 6 _sjJI (t) 

. [_!__*- jLiil] -JJ ■^", i ll". j_! ljLJJ_J_J I-LJJ__ (-i—U _r_- jL___J 


L__-_l ,jl ^jU* mlj *(__--- J_> Jft"^l jVl» : 3 .' A J JUHj^ 4_— jj_> La£> j-—--'! jj 
_£l _yl ^jJLaJl j__,l____o j£. Ij j i -"i J---1 LjlSJj tj__L_ L_lLJ_' Ljjj . «JLa- T -Ll 

.j-~T *<---. 

_$-U! 4__$j* 

4__.j_*__<u j-.jj' 5 j i i ,r,\\ ^Jaill (j___ L&Ljjjl (jjJI _j-l_-/'_ t I 3 IljJJI 

___> _1____J _jl j^Uj 4__-L>JI 4 j _i i ii H| (jf Lj-io JL___S ._£_L1L J.UTi _j__-1 
__, " • "■ ■ ■ ' ~ 4__u ^ ■ -** "' jT L_«Ljj JjJJuj i(jL_JLl — jLajJI J-_____o JjjL__ 

___j_ -_jj JjVl ' nj i^j-L tl .(jfd____j_a ,jA_> t o (jjjLLsl ___ _)_Hlj (jLojJ! 

jLjJlj _J_c_J,l (j-UI _jj_- __£> j. j i w ~i H 4_l tt£j-?>- l__j_l_>j_ ___l_Jlj l( __ji_ 

jruL- j_L_j_ (jl jj-JJ lj__j . J-—-I (-11 _-J->.j-~ jL_>| (j-a J____*- , l (jnl nll.l 

_--JI (j_uljj_JI j-J-°jJ 4_>Ij___j j-J iSjJ-sJJ Lft_j-Jj 4 "i-j-— tl L§jjjL__J i4_-j_i Ull 

J__jj| __Jj 3 tj (_"___■ 1 j__ 4_a_>.j_ j^-<U -(jLLj-iJI _-_ 1 (j jlr tl-jj r 

4_____!La _JJ_ j_o L^j! _l (j__ jli _j__. I j in t_i -_lj__j jjJ-u J__ _?>>-i 2_j______<j 

(-ill 5_jjl_JI cjL_L__JL f _-__' jJ_T *___- ft__lj__!l _Lj_L_4 Li jU. jj . L-Lq_ 

4_l__*jJJ JljjJlj ^j_Jj_i__ _jL_j_L____3 Jjj-1 (jjs 1 l g » J<>-> 4__--_-_.lj L_sjLie__ 

i4_jjJ_jJLl 1 _} <i j rtiLLa ____- jl 1 4jj h ill 3jj___ _j j__j _jl )._n i *-ij f JLSLttj 

. 4_j____LI J-__ _£ j_i_Li i *» j .^v-_ J_— Ij (J1j_-_ J— -JJ V L__j|j i3_.j__*_a 3_l_j_) 

J_3 t a__.7i miU __tjj____JI j 4_j___L_-Vl CjIjj >^"JI (j_ulj__JI J _$_LJ.1 jj 

JJ_G .-jLj^Ij i^jyi _____ jlj_Vl _jj_ (j? 1_^_l__j *_j L__, ^aijJLl JjL___ 

;4_______4 1 (j« j n-*. L^J 3________-JL. I JKi» VI (jV i3Jj>3 L^jL __- __3 4jjI__J1 

_j_~ __!>L___>JI (jL_" miI _)-Lcj La LJLcj I (jnnii __st>______,1 _JJ (jj-jj L^J_ 

• ijji-l _jjj__ J<^ 

jt » j ij (jjjJI JjjjjoJI i L__ j__ _p3j__i_ _ (jJjLJI 3jj___s (jL_" 1j_L_ji 

^JI (jJ-ijJ _J j Jl J__ J— — - jj _L_-1j l-Jj_ __l___ (j— -J . L_- jjj c o JJ^J 4^1 1 n" 

i«__s1jJI J_-L -_alj» LsjL_-j j-_lj 3_aj-j_ll lj_ jja 5jj_ J-^ . Jj-_>JI 4__-_ 

4— .-^J J-" J^L_^ j_a 4_jJl Jj____>jJI _}_Ujj _L_>.jj -_j1i J__5- _____ -J_lj 

- rj<__L-L- 1 1 j ^ ^i~*C ' 


j nT. I j< II fc A...I- 


J_j" _r<JJ J* 1 Ur^-^J ~_d 0V 11 ~ 1 J~>^ --L__Jl ______ LaL__- ^-Sjj ___j___ 

>_-«- _--4j t I-— - _>__ _j <t :>J __~JI 4 ",j.l >JI 4_aj>LJIj 4jjj_l_\JI j-jijJI JjUl (j_a 

. -jJ^~f ,j-__>JI 4Jj__a 

c-___L _ - «"j L__t>L--i j_uj ji j___Ltll oUII ~^4-ll j— _j Cy 1 

J*i -_ UJ^-^ L^i ^ J "' '^J -O^^ 1 _ ___!! -i_(_LU.I _-_3 4ijL<y 

__Jl i>> n' _->Lsj_J "lUSjll 4___ljjJI _jL_ <jJL_JLj i3u3__Tj_ll 4__-.j_U ^l j *" ... VI 
(j-a _>\jljj__ll "ijj ' "■'» jf ~=-_h_ L_j* -^L-jJI I $ * j Ul _-_Jt _^lj__JI 

LeJ -jj ' ■— "II 4j_»«j_a Sj___ i4_ljJ_>JI -jJjLAJI j-ij lj_- -_i__L__ jj-JI .^J-SjJI 
j__. jLjui £>lj_j_r p_-___ >___ ^jj_____JI -__>j_ll 0_Ufe _-J_ jLj-jti! JjlUUI (jj.lTrll' 

.__Jj__JjJI L-lj" MlU (J-i_>JI 

______ . gjj " r *ii 1. 1 _y___J1jj 4jjj i^i II ( -ji-J! tj-J 4__) >L_J I ____-. _L__Jj jJ 

____ 4j| l__>_.L__<i -__*__. >La ___c j_______Jj) 3 j ... a _______L__i \ ; 

t __j_».L_u _)_>- J-_- L*iC ij___.L_J,1 (j____JI ^_i__ '__ ^ j t " j (___j}__- ij»j_u_ __iL___l 

5J__v>La ___> JL___> Vl _£Jl! _dj___111 (j_i_>JI Jj---fj (ttJj-Lill Jj-___t _-J_c 
VI 4J__jj____ t (4_i_3-Lj j___ "_j_jjj__l)I Lj_>.jJj <> „ jV () L__> .Ul-^U (oJUJI 

_-jj_i.n"l 4__j mi I _j I U ij 1jL___ .jiTLJI -Jjj____J1 __1 j_L__ ____ I '.j aI j j__ jjS-j 

j-a 4__uj-_) jljl (j_<i 4JjL__j _$jJI j-L____Jl {jj-L - I !j i^j_-__JI 4__.j___ j__ 

. jl__ll 5«. _J__e_ I 3_ij__xil _jj_Lt II J__iL___i jl (j-^ju '-' j ~- <^l-j miII (_jj___JI 

___ ^jj___ji 2j-<u i(_5j__-_ f .Li 'LjIj _ , j i__j_jjj___jyi jj.j-5- <■" Ji j-j j-J __>' 

jl j)l 1 jlj ■>-"<> jl ^j U" ■ ,i t _' ___jjj_> (j_- jjjl M>f . 4-ljj j*C ir __JI j t". 

I 'i^r j_-=__jj t Lj_jL>-_) (j_- Lq Lsu 3 jL_Ll__a jj_l__J I _____ . « «La-jJ L-^J ^-_vjJ " 

. _^__l_tj j | ^ul 

_;j i ~_i L- -wo pLs-j. 1 ! J_" ___) >L_Lt_i_oj lUj mj ^_JL_I1 jj-j jl j^-*- u— ^ 
i____L_I _jjL-« itl-uj 1 j-4-Sj J--JI i__-_>L_!l ___S___I L Iju* -_-Jj_'1 4__>ji! 
jL_j ;*_ l j-___j. LJ_i t L__j_-_>L_i fd_J1 Jii I j-ii t-J-^j • 1 "■" _ 1 1 I j__j _ v _L__i __i_ 

jl j-Lu _j L_T .4_9_> j_l_>1 ilL__*_iJ i U ri*q o -t '--« "i^klj (j__j__a jj_J jl 4jjjj__LI 
jj__ (j__j ,4___i____ _j__j . !___-__ C m„ j l 1 fl'<t i-___L_J| __L4 _____ frL_i_ T l jj-o 

^uj^; o-*-H_ i - i _- f-IL_II _____ _-JjQj (_-__- _j_5_j 


29^' 

j_Ljj (___J1 (jljJL>JI ^J_A ___C j__S (_J-J1j) . l_jJ__j) i-JJ--- J£ _wo 2w_-i-jJI J__>J 

J__-JI _jf __L5___I ___ 11U ^ ^jj-a _)_. . jl>_I __lt I '".!.' ■>• J-=- J L>_ ^ 
UI ^li! _jjJI a lk;t l t^L_L__ _M ^Lt--. ^jLL- __!! Jjl-_-jJ1 _-__. j_L_ j-ji. _?_? ,~„t\\ 

L___i__j ^j-,-- (jr— 1 J~— t_r— •> _ j-^- V I J--> Jaj _? (j L_J! . f. Lj-j-u I LgJ 'n l (j I 

_J3 JLJkJI -J___ij ,jl tj^ju Lo ____, ^<^4-l!l j-_---j} lj___f £__.j>_) ^-^J I ___. 

___JJI «__ U~ . „" _ Lq __JI J-__ ___J u?j-_>-T JjLl_jj ______ LljJ .__-LJ_j) jj__- 

■ t- , „ , :tt <jl_LL1 _5_l__ jjL-- *-_y L__ _JJ J-_-j i«-l___! jf -_J1 J__s_ (jf 3_jjj L_«J1 
(jl__4 j_s j__>f Jj-_" ___II ^L__jV| __J1 J___J j_-L_a LbjJj Jj i-iiLL^j j^L __JI 

-_____;V__JI 4_>-l jj _J _y_J_J (^jJI Jljn-JI (j^ <_J-^J .-J-Lo -,i»AjJl . JL__1j) 
. J__JJ (j_=jL>Jt I ju- Jjp- JljL- j-b 

J_»J . l_j>_- j-l ________ j _;jJ1 __-Jj_I ^JLl ___ j___j 3-jL>-^I jT ^----tjjl _>~ 

Jj "m "Jl -J---J ^^r-- (j-J i__j}-____a -4j1_ JU>. __9 ^JLJJ 5 iiijt_aJI _jj_j_JI 

JS - jjL___l (___ JJ-L jl (___ "L>_-JI J^b-^iJJ ; 5_j JH --_J| i->jJI J>L__ .__Jtt1 

— JJ-J) <j-—_ J__jf j-a j)f jjL-j JUul (j-~ 4->j>i_*_- L__jj__ ___.__? jJ^ ____—■ i^jiijj^JJI 
jj-_-l L_ it^-J-! ^IjlL- Jlj->J 4_| :*___- JS" l_J_^ U^-*_ • j___JI 4____j _,___;} ____J 
i L_>jJ_____j (jjjjj-a jj_J ' j -»■ '" tl tLiJLi (__Jjl__ja ' **l "^* ■ "I tj_i-T (jl__a (___ L_- __>_i 

^jJI ji^-L-yLI J___J_ (^ji Sj_i_iJlj] L^Lk: (__a jj-_- Jj-sJI 4___) .t^Li-JI (___i 3j___i 
i_L_bJI J___J "_' - L$j (jJ-*-- __-!! __L_)>L-\JI JS j>j_ (jL-j- 1 (ji^_ L__u -jj____ 

£__jj (jl j-JL»JI j_<s ^3j_jj (jt LU ■ ^ ._ijj___t ij_ji '.4 jl i q Ja^tj ,1*11 [jj- 1 Sjj j 1/1*11 
_L_lj>_J L4-I iJ__lj>_) (jx, t_rje_itl (__3 Jj-J-j iji ___i_t ^jL-" SLo ^j^-Li-JI J__lj)__II 
_rJlj)-_Jl -JJj _JI J~-_J _jT ^jl-"' - ■■*' L_)l 4_jL_JI 4 a i a -_J| Lof .l-jI ~* r"VLi S^_)J_>. 

■ JJ> (____-__ (__->- J (___ (__J_- (j-4 L__JJJ__ i jttj -4-1^ oL-bLj^JI 4___-__ljj_l 
. J_jJ| 4j j_v (^__ 4j 4jj___JI jjjj-u _*|jj (_j)J_v jjJu i^.giJ.1 Jjvjj ^___II I JU6 __-_ 
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j-L&J <_Jj--j La ___3 £<L__ij_C J_9 La __)! jJ__JL 
j__)l jJI j-^jjl ___ 3juJ__->JI j-^LLJl JL_«__J 
J_-j-_j ;1,| :__jA_ JL_L__ <___ £jjj_i,1 Jjl ii, "U 
(J^) I I II fl __Jj LaJ_- j j ■ -jj ^JL-JI ___ 
j_M "-ilLJI j_)1j__J L__3j. * _<iii ! 1 m rj _;j"i n.n __Jj 

i j__ g-j ,_j ^ui a^-jjji j| «-,.„ .! 

j_ <i j 11 4 j miJ L-u j J-jj _J^___i___a _)_->■ j__ _Gl_ii_- 
jh=-J Llj_i__lj i -—^Oj^-C. j__-1 £S-lLi. 31 i.-i-g-a -_L_J 
Jj---J i J n 7CU jLj-JI ^--T _fr_I--J -J- 1 l" inl _____ 

jro £JL___- l J1 j_____-!vU JjL.5 j-_i___. _L____fl -Ij-^j 

.^ijjij a_jji__ui 

4 - l-JJJ LJjileJ,! __J_i_l J___-JI jA ^-O-J 
rjL__C _ I U-tS-t- (jj ___-j__J -__ j - -JJ SJUJL3. 

._■__] ^JjlII L-j-^j jj o-SL^y j---l p£j--^ - <u 
__^j___i Ijl^ o e _ j|ju__--1 __L- _j_J1 j! u-_--^ij 

(SJjLa 4_ljj_-j l;L_J1 __iLlJ jl :d___J__J| j_4 Ji_, 

-£_(__. jt _J^~I . ii 'l - . J_Lrl_J| (___ -.J-i-T i-oU->J1j 
_____ J_J i. 1 1 t*w j __3j____ £jj ___a -I — ____i'^ ___L_JI 


JilLj . JJJ1 J3 , jU 
i( Lcj Ui. i j__ i - 1 jj__L>Ji 

j t-lniji 


[__j|^_J| _« ■■■ la 


____u _j-f _£j— - U-"! _J^~" "" j^ '-"-"l? • j__* J "'^ ^ _tj-~ (J-~ ^---^'j -J-jJI 
J}_>. j-3 j-jJjJ-l __>L-J _-_j__jj 'L-_-*"l a-~__-- -*__—- ^ - 1 - . ' " ' " O* L^-^J 'O-^Jj-* 
__--J ~-lj___l ___ I j-s- jj--*' <-_j-"_ - I _ ~~ J <i '~ J ^ ^ _ J- s Jj (___5jij__JI _JJ_ _£J->J 
. -LjJjiLj 4-._m U __jlj L^JLJ j-Lali». _j__ L_2j__clj| i4___Jk-JI '~> t J~^-J ~J1 

44 jA-»t 4djJ_d 

j»_JI it-i jUAtTJI J___JL i_u _ J_> _>____> .4__Sj_til ~LjjJ---J IJlJ jf fU__U (j_, 

I $ _ L_5 <t-_3j_J_J 4jjJ_j>) j) . Sljlg __jL_9L_>] __JI _____ ^L-c-tjj) i L4J 
ipjLJl 1— _j-*J jl _7j mi j 1 1 ,____JJ o__aJ U— j_ L_ j _ _jT __JI l-SJl^j JUU-L _ 
^oJL-JI _rU 2ljl_j_* j--V--- |j_A _J_.J -4_J -L-oL-JI (j_ljj__Il _l_-<J _C_J! jtJLJI 

jl L*j)L__.l ___ j__.L~ 1_L_ L__ "_^j__JJ ~Ljjiiil1 jj Jj-j ij— -t 4_j-4_ • Lr c.jl\j 

_rjJI (jrt_l_-_tl _r- _J-_J L^—* i^Jl__'i -_a 1 _ o _ "i~ L-jJt -_jt_jjJI_ i_____J1 J-__l 

tljj L. ____ £___, L$jL_. ~l_j__LI 3 tiinl** __Jj <l±___!Lj L-j .^<JL__J1 !___. L^J ^____tj 

L_U_J i J-L-JL rt _ <jl 3___j___a i<j L___.jj ^tJL-Jl _-__ J-__JI 1— J__ L$j] i-JJj 

J_bl_*__ j? __U__,l 3_J__ ___ ^ t-w > iA Lgj| J-i .^JLJl _ iSj 3 »_jU -__-_!__. ___] 
_.l_j _jjp_j__j n-cj^ll _j_)L__ ji j_J__L- .ij-_-____ jjj_jj (j_— Jl ij____JI _>->-j 
.____j___ c_sj- <XJ (___-> J^---^ >f j> (J—Lu _; jJl jj-JI 
j__jj jt _Ji_j __ . Lu>_u 4____lj ~_ij« i\\ 4jjJ_j i-_3__> (jjj_L__ L_l 

j_L_JI j-JLJL ^__JI _jtj ^J-__l_ ij___l__ll (^j-jtil ^ci-JI^ ^j-j-i j-l-J 3l____.j 
__SJ [_-^j Lcj _J i_ _jjl_~ J J i tu j-^-9 i Lii_j ___ . Ll___i ___ 1 111 m LJI L_3_-- 

_-r_— i \ jLoiJl _-— > _i Jj ._J j-j-ili il jjoJI J-^-JJ j lj "^J Loj pV~ii «aj i~LiiJl ___] 
4__jjL>_ 1 i^-ijjj) Lj__ j j__ JS" <L__j1_sj _^jJ| J» " tl j j-j___J| j_a I 4 j "i^_ 
3-1' nl 1 J «L-JLj ljL_j l_4J_>_l lj__ J_ _ ) i ~ ' n"t 3jj|jjj) Jj i[J__T _Jj-__JI ^jj—jJ 1 
.fqj__1 -_a lgii_-~ ___ l _j___ f | ~L_-JI f |_j_l jjUj 

"l__- j L__iI j__-Vl ~jjJ1 (JLc j__ jL____>JI ^ -J_5_L> ^jJI j-JLJI ^jjjoJ 
_jL__J| |___ _v_ - . jjL__j V Lcj "jjJl ^Jl__ _. L_x___f _i_o j-j-iI __t L_j____ Ij- i____ 
j__ilj>_J\ ___ L^julLo j_>_ (__!! -____ L__J I _4___>L_ cL___l _i_ lijlj^ jJ--"! 
___jIj__JI ___- _l (j_o ^u-jJI — _)L__j J_T __-_ _3_-___j (__JI _ a _ " -tl 
_J__tl ^_JL_JI _jl j_>J l__* __Ju_ .(jjjjJI _;_ "inll ____■ _;>_-! l_L___ l^i»'<j 

»6 


_,-_! l"jj uIj^BajO 


.(jjjjiJLij ■j_l__jJL Lg^ljjl (jSLcj cLj_if __-- 4 i ,, Aj (j_. < fi j L_jL_Lo ___. 
VI jj-uJ « jL_L_JJ l£jLJ1 j_-___JU joJLJI |j__ jt jVl __-_,__. jl_j .-_<! miILj 
• j-j->Vl (jlt^ill ____. l^_J_>_j l^-^ M ,,.M 4jI t[ <__(lj__1l jj-ilj__ ^jLJI jL__Jl 

i jfi mi II Jl_ >u 1 i , „Ij -_ _ju (jj» 4jf ' ^ j C 4_L__>-^ a L____- ■ ^jj t'-.H jjjj d\ «1j 

^LUj oL_b)_>Jl J-x_t j_c jrj._i---L_. jlj_i~_ t l L~_- 'JjjJI J_>i 3__vjjoj 

Ij- J* '- J !_.Jl__ jr. n r nj ji 4-_Lcu rjj jJI J i^ ljJI (__!& LjJaj^ lj__- ^J-uaj] , Uj i nj 

I 4-L-_>_ _* «L>.jjJj ,-j l ;l 1 m"i i n| i_9 jji=> ^Ja j-J 1 l_jLj_j__J1 _>_ Ijlj*. 
_>_5j-_j (jl L__jt j^-aj -JL_ iljiSLits (jjij jl j^y LiJLc. jL__ jUj . (^jLi,*-- 

jy» lj_S>j . >Lij__ j-jju IjLjT i_j!jl__V| __j_J j! j^-J ;4-j_>LJI -__>LU ,j___-l 

(jjjJI j__> t____. J£ J-Jj -ul ____. i4j.a'->Jl JL_L__f jjj J£__- (_^Lj_±-_J! jj___i1 

j- 4 J" 1 ' LT-* ^^ 4 -" 7 " j- 4 5 J^1 jJI jl --Jj iSjJiljJI -L->.j3 jl j-__-ll j-S J--3- 

__sl j ,M i^-jtj ler ^=LLI -_U jJ __JI jjl ^ ■ L_l_\___-.i ___i i_j_£L ___-__» LJLI 

LiLc, jy_. j_L__lj Lo ij-U-" <J»-T . 4-lh"~-J1 __Jj (jJu3s_a jjju J i >i , i) J j^" ■ iml ] 

Ijjj p L j j 1 1 jr_jl^_j uJ ^jj V ,-ti--v jj*^""» 4__jji_> i j.i i"l1 JjL__ j_j_- ijJjJL- 
__L_j_~j Ljj__jj___ ___JI -Ll__JI j<JL_. ___• 3 <.tv_/il __i1_lji_. _M jj_ jja j-j_>i 

^Li-uJI I j__j .jJLL_Jl 4jjjw__ 4jLjjJI £.jl__b J-___i_i .2_<jL_JI d-J-lj^Jl J__.|j__Jl 
^jtaTi i.r_.^j >t «JL_JI I Jl_s (j_i 4-ulj_>- i(5 j i A j ljj__)t> jj--i jl U" 1 11*1 ■ j__UJI 

.4_LLI) ^Ij_*__-1_i d_i___j (jl 
i-_j_s-j Jjt nii't LLjJs i ■■■_» (j_JI r<JL-Jl Lla jt^>Lfl J_^ jLa l__* ^-lcj 
j_s (-^Jjj -jJ-ljJI «Ljj-La ^S^j __i!l 2ll- 1 _,L__'I _>-Lil jya L^j_^!>Li_j__J j--<u 

ri_j ._J_U1,1 ijJJj 4_)l JuJI __9 (^LjJ ■'•-J ^ t 3_-JJ-a _jJL->. LZ>lj i_)j-«_a ijjJijJ jLLI 
>U_£_« J_Lll__VI lj_* j^at j~V1j .^jJJ 4____>J,I JISLJ. VI -JJ j Jl^ ^_t3 
(J-uLujI t_j|j J-tUI I j__ (__i_. I j it l J-i_3j_j __lJI 4j9j_J.I dJjJiijj t_Jj__j_». J-_m_J 
-j_iij jj-^Ua (jjjJo _____ Jjj-i__JIj jiLoJl (j I t-i n j. 1 __-_-! L*J roJj-j jl i n 

3 n j " « n t<"t jii .„1 ritl _j_L_Ll» jia-j _j}L«j l__j_ j ' _i)j__j jl •_j_____-j jjj 
_^L__-JI _: j "i ii i a __L_ lL__L- (j-J-L-j LsJ? __,___.? ___. j___J jl __!_. tj j .g t-JI 

j___Li____ t-iljjjdj -L__L_a!lj , V» j i "' 1 1 j 4_Jj__iJ.I ~ lj-__j -L-jjJ_Jl - t j ' - j j^yi 
i-jLLI djo"^Lj JL-aj- 1 ! "Lojjj __4^ 4-jl-ll _j-l Lot ^Jj" i "1,1 LiLtj __-5 4-a--_-~-.._) 
. LoUj 4_)Jj-«I1 jjJ->JI L_j|j 4jl~j_JI Luj-p- ___? 


I *j _ ^lj_LJI _>_ilj_i j_uj (___J1 « 4j_____L_J ! l_j^L_L_J.I » <jl_} J j_L_j 
dJj i ?{\ «^jiLJLI)) J _,U _JI _~,j , L-»"ll JL-__„ ul * L__1j *L_J_ <j_~ __ri i -W: 

jlj_}V1 _jLk> _J~-~ - Ls I J_j_i _J| 4 i , „ i T Lj j . LaLj _jJ_-_a JL-*-* Lgj Jj 4* 1,1 5 

Ljj________j5 1j1j__1 ljI ^ t>->-~ JL_-~ 4JL_>. __s Jj - _il _-_>__ 4jL 

5 j , : ll ^jut (jj__i 4j_L_]I i__jj___J1 ____ /l___»J1 JL_«j_L_-! 3 ■ , ,,'t __j-~_>__i_ 

____ 4_oL_J1 L_9jji_J1) <J-I V , „11 LjJ JlJU L__JjJl_>_ _jf _-"--- i^ U* 

- 1 _ ■ >- lj-cl U", ! „1 -_^_>T _jjj____*j ____-LU j_^___ (j_j<- [I J*_>. _$!_! i ,1 m1 1 
JL__I _L___J __Jl _^jLJ»I _j__ jLLa. jjy (ji 4jil JjL-cj _]j .(«^jLlU» _±_" 

_Jr_>-j . Ju1^__jj JuljJjj L__l__JJ tL-JI i_Ti->.VI i _ L — i _jL_ ioJ_iljJLo 5jj___j JL<__. |j 

Jj_>- d__wjjJ ,jl__ij jl__- L___>J1 ^-JLu-wl _jl_a _>j jJI (_?j" i„U __-] Jj-__-jJ1 
_j-« _l_j >J __-J1 t___*J1 JL__T _._L_j ___-_ jL^jj ___!_? _^_Ljaj jU , ,jT _^jL_-j 

. L^i-J-»-) (j-UJ.1 

_-_JI <L__5j__m 4_j^___j (ji jl__)Jm LLc.j ij^j — u_>^JLl lj__ _ i'i (jl J_j__j 

-aJ (j__jj__J1 ^-—"jl __l--j ■ J 1 -i 1 < - ! (j_- (jj-J La JlajT L__t> L_> L_t I i i j~j-_. 
f»j1_. _— — ~. Lui i^r^LLi Oj-_a__l| JL__J . J__*JI _j i i , ,iT «L-ijl (j-a J---I J* 

_jj)j ot j ,,,->ji (j-Lijj__ (jj_. i_ujl_*ijj3 isL^ji ^ji— • _-Ji _gj t^" < -j_j 3_m 

l_4___ L u i n ^ jJI _$j--JI w > j - j "1 1 __JI Ji ^ _1 L_j_Lj- ^ -___j__j (j| 
Tjuu 4_l_lj__J,l -* J L- 1 1 4 <i _ q (jl Lyic. L__L£> ^j-jujL 0 ! 'j-^^ l£ J>"' ' " " __ ^ 

.4_£ij__J.I 4___l_____ L_tj— _-> !M -J- «A-a-lj it_jl -,<1l (<_j_|j_>. __ij_5 ,____L_ _j^/l 

4_-2Jj__> 3jJj____JL (jj_XJ-_- "^J_L_D J^qJJ (__l_t__l 4->JLjc_C_J ^ - -t 1 * (j 1 ^________J ^ 

] Jt__i _jl Jj"- 1 . 4-___jj_c. JojjU-^ -o_--j (j-J-C- j-____--j _jT (_?j_s-^lj i^Li-jljja j-ji. 
:4___ -lL_-__<s <LLw| — -j t-."' -nJ Jlj_-_ __Jl JJ--JL 3 i nliill JiiL-JL ojj-kJI .___ 

(jl L__J_i_. ,4jjL__j (j_ LtJJ C-j '*~J " <->l ■ '~*l J '-^'jj^ 4 « .-l. jU> Jj-5~ Jlj—__J1 

<l__-=jj tj-s-T ___bj _;T (___ L_-j_? L-u> j--->l L->jj_L-_j 4jjL__ 4-jjjj__JI 4_c.j_J| 
^jJLc I ■.'jj n ', i »4-., 1 i_ II -_1aj ,<Jj -J (j_a I i jlr Jj-J-_ - » jl « -*ill JJ_u 

. Lili i i-o 4^_v|j 


1« 4-j_i__-l__jJI 4_t___ljJ1» J SjljJII ~-_*__«JI JJ-^ u' Li"JJ>-— — ' 0-* _>"--' 
_j__. 4__>_ljJ_s i ti 1" J i-ulj JLa_ _-,_) -Lj». jj (j^jCjJJ Qjj^j_3_j-a l_£_>-j_t_> (_;-— !lj 
-__aj__._L__s .L-l-lj j . '< *j 4. j a__„'_M 4___j--J1 L___jt l_Lljj .-__ljj| 4-«_.j ; U 
>_j__ _j__.j__-J VI _-L_uj___ t SjljJ_a__« __.1jj_j__ C-lj. cii-i ">L> _-J*>jf , i<Ij~<U j, lj 

. ji-T j-alj ji^wj 

___,!_" JJ--U j____L__LI jed_Jl jcJJ- (j-J- ■ >-lj Vl_La *$\ IjLA (____. Jujl _Jj 
4-Jj*_M C i\ ij f 117-II Cjjj_-i 1 Lal_C (j_j___ _j_a iJj-aj La JL_<_a i I Ij 

_j1j_L_1I *— ^jJjj _r- --L_t_JI (3_j-— • 0-- "^J^ ' • ' -' *- j ^ ^L_>Jl (___) LiJL L__l_j 
,j_ jjL__JI Lljj g-1 1 Luj _____ ,j_ _J_jJ_ l _ll) __Lj___J1j 5 _ ■- jUt ^<'l 
J_L___JJ __Jj*-M 3l_*.j_1I _yij .j__?1j_JI Ji_|_, »jlj__*JI <jc Lcjjj .-jLjj-DI 

J3__ J j ~ -JJ lj-_ jLij (_-_-_. j_-JJ _93_3 j\ -y rt''*_M CjLJlj t_jn<i mi II (-3 |_£jj— 
£_.J> La-o *(3j-JI 5ljj Ji»-1j tjj— _ N _y_ djjj ,- j 1 U ) 4jj_U1 _j1 j_L_J1 ___* _,-—-_ 
(_JjLpJ---^'j OJ-^JJ-^' J-^) SJ-jJ-C —)l 01 1 11 _»Lj ^jl 1 riltl __J) __-j_Lj j ii!l 
jl J__jJJ j-a ■— jLSjljSUI -__jL -_i)jj_x_,1 (— —3 tj-o. £.1 4_Jjl i_)Lj_L<s (j-a ___JLjj 
(_^_Jj .4_ysJ___J| ^ UtJI . j__ jlj-~-1 _--S _j__jL-jI Ijjj CjJ? 4_ujjj?ejJI — j! jU 

l_4j__Li _jjS j ___J_u ___1 4_j-___J1 jij^ >J| _J -__ ilj _gl U'i (_,-—"- L_tjj__« 
__ljL_l__1 -_~ (oLcj___>J1 4jj__ jf) JjLlJI _jIjL_c.I -jiju t 4_L___Lj 1 Jj-^j- 

,<J l_v-5j l __L-L__-Ll j JI C-Ljjt ljS_A -5-j-- ? J,I 4___aVl 4 mjjj. (_>_ t (Jj-i-f 

i4_L_ j_™ 5 j j > r Sj — 1_ -__1jJI (____ p -- * " L^jl 'j— -T j-— =>jjo _;T (__ ij_tj 

(3_si___J t IjLA (J_Li JijaljJI JjLi-J (__ J^jJJ _jf 4J < 4 J L-tl j ;>iLjJ1 _Jj-_ )i___ '-'j 

. _.L_JJ1 _U j JiLj 

pjj__aj 4__jL (J__l1j__JI _j} .2j_l_- j-—?! ____->_ ij — I j-2 Jl 4__x_J_ JjJj 

■ j j . « " tl jl__>- 1 31 * L^_c Jj__!l (j_-4J &Lj_—! (_,!--, (j i U i" lj__ j-~jj iS j_a 
, j_J-_Jj .-.LSjljSJI jl _jlJjpj__l jt cjLjj-J-J^I ;4_uLj jU L^-l 
J_j . f, j_i. "_?} (j^jjJ ^L— __JI (j_a j (^ Ljj_j-_j Ljj__JI (J__l Jj i . ii 
Jj_a__<i I ^ w 'tl ^ I j__ (j-- j--il 4JVj _;_i j_-j__ La 1 "ij Jj -L "*» _)T (j-Uj 
' *» ' < . J»j 4_i_- _jJ _ 1 . *-» 1 4__) 1 - .1 1 (j_o "L! j_S i L_uj__) r _^ ■"■ i £j* /\ i .. ■■ — 
4_jajL_— - '0 jl 1 ._-Jj' jLoj (j-- jJi_-1 jj_ L o Jw4—*-j (jt I rijji n J-J (j_-af 

^__J- (_$l I j i * - t-j _ji (j_Lol t, *ij^ t 4______J1 _JJ_t j_l__ -jLjJI jl jj «*-»-- M __Lc 


|wVilj<ll '*_...la 


_>_--cj '_' _j-jlj St 1 ■ -l^ jK 1 1 nj !__* <J_T £__ I <n _ ') j g"l jU ^-Ja j—i-T 
>j j j i * < _-J;l -Uji__^ __iLL_____ J^U. __>__ VI L^lj_±__ _____ Jj ir-. -_,!! 

^3Jli __jLL__5-JI i__Uj £iJ__- (j-« L ~-"' - a-'-M jjSJ _j-t t.j i,m>JLj — * ^J-SILa 

jJjt j q i M _j_l-j__J1 (jrtjLik Jl__- j I j-a - j j j ^ q (j-^ J— 'Jj (j-* 1 ~J i"i r. J-Lp 
_i V > - £-___■ j_-} tjj- 1 _J-~ (jl*' r ^~'' '' " ^ _j__]j_i 1 *i i nj 1 i ft ) (j_jL__-JI 

_t— | i "~J 4 jl_* JJ-~r."i nn _£jJI La "L^JjU-i _Jr_llj__JI _>_jL-j I rtj^> . (l_-)LJ 

_jt (___] j^A? -jlsj ^(j-i, j_c ._3*___.yi _-_=. I j .1- V S.j^i 

3j__JI J _-=___ __Jj __.<} "u __U _> t jt~ I nj I j III "l t . \ gll fr Jl I?" V _J-jl J__JI 

•J*--' JL~"-° L^! L>^J 
_5j__u La ___J ol__>_a_ _J__tl ^Jl___JI 5j t^_i t 4______-Jl u_L_. __Jl d_j__j LLLs-j 

3j_-_-_il ^_ -lc, "jlJ_3j i_3 I _5____ , _'L ~J_1___1 uL i>>LjJI *.!_____. £_*__-j 

. jl_____>ji _jl 4_i . ju__*ji _jl 4_i»>) ^L-jyi sjLt^ £L__yi _-i-=- 

_}_SJ__ ,J_J_--J__]I JlJ__-J _j| _jl __jfl -"1 " '[?( I rlt *_M L___l _l _J njl^ _£j JJ__L__ 

____> J__ - _1.L___L > JI _«j (jLOll Jlj mtl _yJJ __l.__J1_j 4_L_ ! I jui _----j 
i_3j__. ' ^ n " m n l-lJ_*-J LgJ 0' (*' £-sljJ1 JjLi. jj_a J_=-JJ J_t> ^j--ljJI (j-S s-j-->- 

^jlL. Sj_*__JI __Uj i^____JI i t .. .!!__ ^j-_ljJI j-_ *j-_*. __L__.LjJ1 Ja •'.■_-^* 
__Ll__-LjJI J->-j3 J_b :4_u_ji _>_. *__1jJI -j^I J '^ 1 ^ Jlj>-->-MJ -JuL-JI 
(jjSL-^l ^j] U-lj^l ___Gjl Lj __L_^__JI (j'_ ( >L_r SjjIjJI J^U.^ 

(jl _)__<)J jj-°J _>1 r-»-l_.-i- (j-C. >"=-»_ I fl j"-~. L1 J_>-J 1_JJ_ — - l ( [4_Jjl J--^l J—-'i 

jl__jj iL^ilj jl_- (___ __Lj__-LjJI J-*-j-> __J-JLi3 .(j_.1j_J lj_i__.j lj-___- _jj_— 
J______j 1 - gi-- ( h iti^T (j_j_JJl LLJ___J1 -jj_l___-.j _-!____ _"l j_>.j_ L^JuLa i L^3l_ 

■ i£j i "n J l J-i-JI *Li j---jt La 

t i*ai 

J_J,Lj i*_-IjJIj ,j_jj__jJJI l-i.j--- J___ Lt 1 n j 1 j ___J| 5 n » tl __^L_JI jl 
.L_Lj ^_1_JI L j gj (___-jj_^L-_J.I i—ijj-^JI JLS___I (___* i_>uj-c.j_JI ->j^-j 

4_j_____ -'I -__Jl_jJ L-J-lj i^JjJI tZl^A. -t-n -e—-J L___lj__. jJ_i___ J^ i r ■ T 1 j_- (_>^_Jj 
__l"lrL_l__ -ij »IU"( <-L L-^J^I ~r "i i n I ____) ^j - .i 'l (j! JJ-_-J *>L__ LLJI <_j_____JL 


ty&UjjCil jtjlii-i 


J^J ' - J"*"^ ' "' I 4-Lxj-uV1 (jj» jLul jl JL>-V_| 3jLj| *_'_ ^U" , ,. i *__j . _ - a , i '. j 

i Lu 3_3_ljJLI i -il « . -.Ilj ( I 'j " ^ill 5 jjU 4_oLJ_j__ ______ 3>___ (_-____■ (__S_! 

. 4j L_Jl_j L*_- Ll_uI (j_--J 
^a_L_5_--i J---J-J ' *"« ■ *■» Jjfcj t^j-Lj—jJI l_L_t ___*) ' * « ■ '— <*___>. ^yLcj IJL_l_1j 
Jl_»_i I i ' j j ■* . JjL___JIj i±i t Jt Lc.j-t_3j_a c-jj ■"■ * I l-L^J j__,j_) (_.j_JI ^JjJI 
J_t_M ____. _j*l__-j_- _jj - ~ 1 "_' __"-™L"j— Jl I j__t jli" t I .jl~- L-_j__*1j -__>ljJI -jj_*-j 
-J_fc-jJt . L_j__j _J_3_"I _)jij__j_JI -lj-~-J ~-~*ljJI J J*--"~J U!.-"^ (j- 4 J-* 
(Jlis-jJ __-_J! jrLl J-il __-LUI .Sj-*jJI (--* < 1-S_l_i l"--~J--- U-^ J J 4-' _7~-" '-S-J-^ 
j»J_C __-3_J <£JL__-J1 L-,1 M g , „T ___JI t3_i___ll -LU-jJLl (_-J1 "_l___JLi Lol , jjSJI 
Lusjju 4i-_jJ,l _j_*j <_ljjj___!I -__.j_Lll __]) L_l_jj Jijj j_" J-jljJI 4_Jj__ 
^j-tj j __T jJ ____>-j . ~__ij__L I _,_3 J_ij_~__<j f. Lojj 1 ^ Lot *"' J ' - 1 " 1 (- ^ J ' 
-d * J [___..lL_<i ___JI , l T i n"t t<^^~r~r~- jl_- <•____ jJl l-LgJ jj_»-Jj"i i ii i -L_L_jjL_JI 
___JI __U_-jJI 4-jj lV,11 _____ ^__j|j__!l 4jj-__J (jj Jj-_JI j*C <ijj . -L__.L_u_$JI 4_JL 
_____ _JI — <__jj I t_j__JL__- J__-__j __--J CjJJIj -__-ljJ1 _ji_i J_jI _u (jl L_J -j_j__u 

~-t *i _■ ~ ____ _ ~-_j i^»ll ~ j -^ljt I djus .4-j__Lt,l 5_4_fclj_« __i? ~.___)Lt,lj ijl____il1 

L^-jj-J U jl~«" jl J__3 jj;] t___t_-JI <J_L_) _V_u_u (jt . _Lu-J 1 J rj-ij-l' L*_-_tj_>.j 
Jji_». La 1 rt"t _j! ii*vj J_3 j *i m -kj . Lu rt^U -^j toj jt -_*L__- < I ti ^ jK 

JijJtjJ l^JU__J1 i__Uj ^l___l_>.| 4jL___ ___. Jjuc. J jl ^j.*; Ij ^l-jjj rttl ______ (jl __J1 

. -_=-1j *-JjJt (.^JI l__L~_-i Lj 

Ljjj- 1 ! 4jj_____JI .^j-i-l __jLj-____> I ■ " " JL__- ijl o"i-fc.*_'1 1 j__) Lj_J jJ (__-~>-J 

i_j_j__.jJJ1 _jl_l_.f __JI Jj___jjJ| jJjJI ^jU" ,nj jl JjJa :~j4_il j-c Jlj-_JL _>-__- 

j__>Jl j_~_-gJ jl '-JJ-- ----^li • _-_______J I -l__jJI j_« 4_j____v jL__~_J jf L_i_*J 

'_' Ljj_- (_-----ll _-_t -____j>L__JI _fjL-c cJLi jl_- (jt _Jl. L__--<<jt <-jjj_fc- -_lj"nnU 

|-JJ __J| 1^JL__1__J Jljj V __lI1 ^JjLjJLI __,_<_ "___J1 4jfcj ,__---- <__U_ i j^lj . L^J JJJJ 
S(j_fl i.i ^ ;J_L____- JL_3j .___aj_i_,ji]l jj fl miC i.ij jjjJl _-l_Jjf Ij-A j-iLJI 

(___3 <"_4lj_u3 jjj*_>JI jJ-^f jA (__>__ j_i_a_fcJ I 4_»-j ^__J_- j--ij__1 (j_J < li < jj___M-"l 

, Ijj i i . - __-L__| ___ JJjjI »■.!_) . 4j_) 4j-1j_u_J| 4__jl_fl_- J j - - II jjS (_jii ll jL '^i a 

___;■ 1 j *j jj- L_- .>___-lj ' LJL>. J_____j (_<;_J1 *-_-*jJI __J_ -_jj_-I ''-j jl (___J jJ-ljj 

jA _)_» _j<Jj u; ._£____-, Ij ii Ij jjn j ,„ jl JL__j L_^__u lL jj3__ol__i ( j_sej ._ T Jj_'1 -J-AjU 


p -'. _-< A ... la 


^j^JI^I LiU .«3_jL__V , »-4_-_-_ > _ 1 ^jVl 5 , ,x sl l t> J^j ^H^jl^Ij 

i_.« j^ij <jJ 3jl j *11 aJuA itcGlj JjLi- (jjo lJjJ-jj i<Glj "^-^J. —4 - "' ■ --jj 
Lijl .« 3» < *iUt II -_lj_>- <Li _jjjl 4 IjJI jjj J____>L j! ^ S L;tl ^J^i 
U-_" LaLj i(j_ij__jl!1 <Lll i4_i|_ -Jjjjlj lJjJj Laj ^jJ-IjJI <Lll 'jj-O Lo I jj'** J_>J 

ilcj iUll 5 ijjUII (jJSLi Jicjj jjlll i3 tjiUII ^ 4_-_-_j ^LiJI n.-JI IJjt j_>J 
jLJejlj lJjjJI) ^**^ natura naturans d___jL__J1 <l_» j jUHj natura naturata 

JjJLj i Ij j ' j } ' " (jja <L< J . t - "o (jt (jSL<U ^Urtl b j j7 . 1 l 2_<y (jt -i_i__>ljj| _j_a, , (JSLUI 
JST . j-C J j iTi (j-« J-J--J I ^ll "i 1 (jt (j^Lu __J_>-Vl j J i n « 1 1 (jJI 4j milLj ' j" 1 ',' j-" 

(jjjj_fl ^4-1aj jiJ-oJ (-4-- J_>-l_3 V (j^Jj iL^jljjj jl (jSLy CjL^jj Ijjjj J__ t^jji 

>L?JJ ^C,jJJ| jjjU JL^-IL (jl _j_-4J <Ll 
4 iilt __a L^jJ i_>L___) oj j — ■ fi ~__>L_J ^yjL^j jj ir\ fl __-_s i__£____-l *-_>j « ^ <L~j_j 
jj_*j tj_y>- ""_-»-___ *LejJ . J_ «Jl <L) J=li__J (jl _j-_3-_> L-d-J-J i_J_>.jJI 3jSt*3 ^ji ■ ■"»_< 

jjj>.jj| SjSLa . jjlI -rjJI <L>.j (__,___ "__*-___, 1 (_--_> L. (j__Jj .(j_.j__.j_JI ^JI _ij_>.jJI 
oL-j-UU «^MjJI 3 Jl jjJ! -__j____U- ,„„ £&\ jJI ^-lc j,U n ^ jVl 
-__jl>.j ^jjJI pLuii*2*l :j j^i q I jl JjUl «LjJJaj oljJUa J!jL>. Jj>-jj £-Mj-J ^ ■*■!"'-"- M 
<Ljyi t Sjj_>-jJ1 pLxji.*i , l "L^j 'S-l^-jj J_a> i oj>-jj i_aj_«. ^LJl^Ij J__-_JLj 
^j Being ^jIjSJI *l_4_j ( j-^j-^ cjLj>1Ui^i * ^Ij^j ...L ^***^ Dasein 

-_d_-e_i LLlS — LjJai_ja (j^l j<J jl — 4_Aj_>jj <A_jjLJL jJI 4______lI I ijj____j La -(j-i 

j_.j__.j_JI i j-_>-jj j! 'Uj--j (j! i j -g -ill Lus (____ j--«^' J*J .(j_.j_c.jlllj /L_1jJI 
L_j__L__i "l_u____ eLJL S____5j l^jl i Sein und Zeit jLajJlj ĕ_j_j<J| ( jUjJlj 
.Ln_ijJI __>j__j __JI _L_jJ1 (____. (jjj___ (jj_- (ji jjj (j^a j--_JI _>__) 

ijj* ^ j .^nj -aJjiij .a^jJl ,j_ij (> ^^--i^ i____ ^j-, kneecap -___o ^ji ji i____l_jl (*} 

. I^Lu^^jil] ^_;_^>J.I j___dl ji 

_jMjj}L! ll 4_i_i J--5 . (j In m l_q ^> j _ j g -J j n «I I 3_J___ 1 i a i 'itl ojoj__ I j j n ; i ^ (**) 

r __jj|j ^Jj Sl U t j___l j}J J_-_!l j}1 <OJI i_-,U_JI 4 . , .UIL _j rtll 0.5^,6) L>^ ^JJ 1 -~~ - 
jji JjjSJI ji ajUI °\ ^_jJ_J,l i ij jUll L-l . t _j_._j_L_j_Jl ;__JjJ.I _j|__JJ____u jl ,..-_i____J| ^r-ljjiJlj) 

L__ i \ j j ^J, L ' u ___J_ ^jl ____)-_!___ 1 (_-_- - J-v \ j 4j_v «J jl ( i -h . j Lx__j .^I^JI : __JJJI ___________ . ..^oj L-J | 

jj-JI Jjj L-iJI °_-j_ '■'■'II "LJj— J'_JI 3 jll i'i II JjLi- 3 (__a __-!__) Ij-j_o (jJl Jj-Jl Jjj ._j___-l_3 . jjj^jj- _j_t 

• bU-j-lll SjUI j JJL^I ^Ij^ (^JI 

jjjj ^IU.^j i^jjl .Dasein ^U^I ^IU.^^n JjL___ ^^^j^ d___psi -,iu,- ^ __jj^i (***) 
£i_3-_f jjIij _j^_i iS-jjjJI -JJJLj iij (_jj_ij Jj-— o «-_> j y -i j j ■ jj.-i-L_ j_c j_jj»-_jJI 4____1_ ^.s 

. [jUa- jjJLI] _,_ dj ^l __ULL-j J_^-__J.l : ia_JI 


_jj__>- JjJ__««j ^j_*___ L^jI i L-slj__- jjj- j-L-l 4_J-jL__. _>j _ -Ll » ts> 4__jj 
:oLIai. ĕjJoi. Jfi -^--JJ .3jJL_- 4 j i>li !1 4jjL_JJ , ol J__"S jj '^*"j lK.? --jl- 11 

i___.L__.f 4-jIj_jJ1 j_La jL_> U __-Lj_i--l Ijtl __1 .» "<l SjLcl _J] _;jj___ 
_i_ Jj"" jJL. Ljj__- j-__J_ J_i _j_-tj • I ___ J_j~ _— _ V L$_T . L_jJl_- 

___tf '^, ,<_u ajjLLti j j_____lt ajjLiii t L__ i^a-Ji <l_Lj _ \ ,_£*» l. 

_^jl__iS! _-J[j ^ LIj_=_-_j L___i jJ— iVl d_5j__« L__jf I " i j____j IA^j 
_,_ .SjliJI ___ LLui JjL_j Lj_>_T Jla Jl j_>_ <- LljLLtUI j^. UUiit, 

Jl»j l__s-___j . I j * * LjjLc. I li i^i ""i ji l_L__ _ 4__Lol Lj_>-jT *lj^ L_ J_C (jL_T 4j|j_jJ| 
jij_b JjjLj . L_u3 LL-i-i 4 i nii i (j__ _r_LL_l J_j_i_i < ?i lu< (. Ij f h 1 1 J _JL 1 J-J_- (jT 
_h___J,I _>jj___> -4jj. ,tJI 4 _________,! ojj)___Jl _,_ «bljL-jJl a , „ A *, (j_,^_ijjil| 

.(_jL_-j__J *}___T ("iinj^ ^L_j_>. -_i_t-_ __^j___I j*Lo| j)J_i" ___!! icul j ^LjJlj 

L_JJ_3eJL J--J (j__ ji_l 4 I <1 l" I nl _; jJI 4 , ,. A I j__y _l 1 J---> J- _K° ^__jJ1 (_-— _ J-^J 

ps__._M (jj_L u' O^ - *. J -- ' ' ^* 1 .' " * ^ 0jJ-L- 1 _J f*-j-_-s 4 4 — in <*t i r<JL_j_1 _) n aj __; 
____ j_4 jjl_}___T J_h£, .5, n'~f"- - (__jL__~ jLaLs- s^-Luo >L ^.i mj $}L_L__a_4 

?_u_ (j_>-> 4_>«-L_ij} L_L_ j_J_ _;j___'L -Lcj" jl j»f 'IIl^J _dj____il jj___II 

Selj_a Lo "(j-l _-_j>£j>]JI J__y _t (j_L_J jJ-1 i£\ _JI 

__!__ Jm__-J __L__jJo _m_ jjSLj _)t jJ-jlj V 4J_L___ L_o J<^ t j^) L__ L<s-J- 
j_j Lj_ 4 il i_- _ya1ji _;! — L— __-j f4__jj|jj_- j-Lj i_j__JI j_> La . L^jL*i__l 
^j___j l_Lo_L- i^ljL-jyij _1j_jJL J— ■ "ulj . Ljl U t jj_>JI jlju ,<_! , LaL >,g a 

. f IjMltll __!___ __!] <_Jjj- I _J__»_J 

__a *___- (_;! J-_-_ j! o-L*j !>__- '_^_J,I J1J— <- JjL__j ,jl U_T LiA-. c_i_-j 
u m f JSLi __a I juT 4_|j i__4j j)T _-_-<ij V i^j-ljJI _iij__i_j t_^jj__j_Jlj ,4_jj 
j! I *f ti\ __l_Jl ^ L»-jT __o L_vj JST ___ >I_L_ lj___>L>. _L_5 __J _,__- i(j-u___Ltj 

_k- JfT (Li (j_aj___4 j J i t~rt| jL>. jl i 4_iL_».jLt 4j1 Jj "Laii jL_ Lcjj .4_JJ J___j 
Ll__J ijjjjLjIJI _y_. j_l__JI _-5j-__) -4Jj jfffi a^ljl ___3_--f (jl 4_i_c JjLcj 

i(___-_.jit tj-^jj (_-_J j <a ijj _---_j _;jJI jJ.1 :4J 4j_5_I sTj-Li (j-a Lo Lcjj 

Jm-_ _jI jJIj _h_oL_-JI __j_>_JI _JI jjjJ _>^_" "l__>< . n i . i. "-___- Mahabharata l_ jLiUUI (*) 

,ajjj_ ii^pj _i_L_-j _XJJ Vl • ' • _w* ___t _>^-i <(___l (__- "Ll^HL-— I _f_J-l J-' 1 . J>LJJ 

jL_J-1 5__^t__c) >-i__Jl __lj_bl ___l_ij .4j_L_j-Li^JI _y^>j rn itl (<__! ;_va_5 ^LjJ^Jl -__L_— tl ^<J__fl _>^s JUJ 



J-_ -J L-»S i 1 g ic LuiJ __jJI 4__<ijjl ^j^Lc jcil J-<_s-J -^L^— ■ ^jL-JJjj d a > -^," , ,.j 

JS : L-S»L_-J 3 Uj r iM -J_C__!1 jl . d_|J1 Jj J.->jJI ^jU' . ,.'l _! U_-SJ_? ^J-Lc L_jl_3___j1 

. (jjjj_.jJJ L-uLSuul jjSLi j*L__j JlS-uiI j_- L_ J_~t_ (—11 Ll_e-a 4_wfc-j_b f___i 

LJjL- f-(jr^ J-* j-*- _J-~' L-__ __•__) JlJJ '__jIj ~"i i nl _)-=J-_ ^ J -* j' J-J_-ljJI (jja 
. -LjjCjj <U_*-_J ■ -* (_,_J1 _£.-LJ,1j 4_jjIj___jJ1j ^jsLjlH ;4.utt "u jl j^| _/"- 
jl t-j^J jfc?T j-« (y> ___>_t - _-j-t_j i-3 j~-_lj - (j-jLa jJLi I j_a £_Gj jl _-,_.uj 

_J--_j jL ji>_-i (_>_3 j_ __Jl _>jj-J i Jl_Lj__j-S _jS-_JI *j__ j O " i i ii '.1 jSJ - IJljI 
i_U__ll I j__ • JLjJ.) l_U_. _ljU_al J___i_J Jj-— -_J Lojj Jj <'Lo*jj (j-jj__ji]| JL_--- 

. I j o ^J (j| jjj j__ ijlj _ L___-.| (3 L_)T £C-l_L> 4_ V <4-j_a_-)l J_ Kt L_JJ» d_3__" (jjl 

___. i(j__!L_-Jlj -jLJI iJL_>J! jji L~ £j_i -ij-^j 3j-~ j_- j__-l 1 j__J 

___)jJI ____. lj_L_ Liie-a jJljj . 3j_C__ll _ j__ _y_l jJ__J1 (_JL__ l___J__ .__L___LjjJI 
J_L__) *-_jJo L_a j__>J (*J— -I *— — er- 1 L-q_£_-_____o j__JJ! ^L-*____j -Mj ^U_i-J| (JAJ 
LjLJT j-U l___1_>. -)>-~--gi l_L__ jl iTI Jj-_i_ — ^J-— • Jd- J 3-->J1 d * ' ^JJ 

-__*_) 1L4! dj__"___~ SjUJLC __jl_i_--| 4-«_jj id_<__j____ -J__. i_j|_ JJ_- 4 .L>.jJj5^j i ii 

(^j-_____JI _L_gJll J* ■ ■■ ! fL_jJ1 ^j_____u Uluberin jj> MJ j__ __L__jj__3. 
j_-j___ jSJj . ___=ta j_i__ Jj-oI (j_a jJ-T ___>-j__ j_J_a (jji ji hypothalamus 
(___ jrd-jiai __JI 5- t wJlL JL_>JI (j[ . Jl__>Jl jL_-ij j^-jJJ-l sUL_ Lo 1 \ j 
5_« j jL (___ L__o? Jj t 5 %\V\\\ j»L>vj ___ l__-__ j-*SLj Vj t 4_ukjJ_ , l 4Jj__ 

___! i(_-_>0 - L4J (j_i_------ --U__ (*J-9j L^J ti. L i.-_ _ ___J J-JJ-J jLl_J1 ^Jol c___gj| 

JL_j__ jl j ,_____i__L_J1 4_lLj_a j_4 (jjjjj-jJJI 1 L_ JS-ui (___ i^-J-aljJ (^li--. *__~- 

JL_>J1 4jj___ JL__vl g.jU"i ltl \ jl3 L_)L_ * j _*l L->L-q_-a-L-il LiiUJS JL____J 
.^IjJI fjs> _^j__jJJ (_-j_)->- J_j-u L^jL i)ju_ 

lljU" 111J '-'j i^J-jJ- jl Jli-o j_a 1 J-A-S J-AJJ JL_-_« JJ--J J_4__-V (__-jlj 

(tj ^s-^-L- LLs--! J jl __J JuLiJ-i 1 J 1. a - j j 1 j_J__ -_jL____i "iM 4_i___ _>__j_Jtj ji 

L^ju-j (__i__ I j 1 b _ c j_ IjjL- jlj (_---- iJL*^-iI jH-__jJj-l 4jjjJ diJi j___j 

.--jlj.^ ^-Jj-. - j_i_-J1j 3J-w-_-J Lui <tl") - Lj-______-1 lij Lal . I _ A j jC-j 

4_a_ iJ_L__J| (___} __j^-_L_<__J1 5 j n frl i-jL^L^JI _-j1jlj ___Jl cj! j__»LjJI 

Jjsoj i I _A__j__>_ j-STl l-~j ~" n -a ,____. JjLmJU j-=-1 J-L_i ___t> _--JI 4j_3 t . r , 11 LlU 1 

j_sj . I-U-»- __3jjj»_~ I jl-i J£ jl__ t__jL_-j_«_>Jl 4_i___jjj ___jj____) j__ LL j-i-T 


__Ull _L_ Jaj. <Ul J_L__Jl (jj_ 1 , U -v j -U _'il (jf 1 irij-T L_ajj__J,l 

jj-c J-^j i LLj < t-j tJJ Oj}-^-^ j_> — '^i -i- JK Mii (j-» M_>L__ j»j — Ljj jjj — jJI 

J5L_- (jl t 1 „ -v (jj_-j.,t i__4 (j_*J_) ' _> J "**^ i ii >"■■ r<Ji .51 j *kJ1 i_jLJ-»o 

lfr Ls__J1 ___ ^--.^L-j ___5I i^tt.h.11 ji i____.L_Jl __!_. j , S"i <-__il cjL^JU 

4_>JL JlSLjlSf 4ij_-f 5L_"L_*_- jjj-o <jl <j_Ljj ( JLjjtJJ (.--i .laJl jJ-wJU jl 

Lc-jL IMjLu i *i \~ <ij 4j___ Lj ^Liit _)__ _j| — Jl___j__JI J__4_j uLiLia. _>_- 

■____> __-_) ^4_l_! J___w^1_j <jf (j-C<u JL_e_a <_£l ^^S 1 j ■ .. ^ M 4 jjl o L^1*_-sj 

JUSJI ,>» >L_l3 JLj JiU_jJl ,___» lii.n 1 i^ Si L___j! _____-■_ 4J___ji 

^_<SjLJ j| (jjj (JJ3 (£_ljJI (__JI l_Jj -St I -.i 1 M Ut jt _____>LljJ1 

• ^L^JI ^bJI 

: I j-^-l lj)-_-T jjj J "Kll *(JjOJ)--_J>-! I __Ji Lu _- I t AJ Jl »1 -T-JI <_, O " ij J-4 

4jL_. j__' JLl^j-iLl 4__jL_JI Lul Mi^LLa __j_-j3 . 1 j__.L_____ (jj_L_M--l _v» Uju 
-L_l__ __J) (jjjjjL_>JI oLj_i_jLjJI »1 o,lr L^j rit ii *(j t- yi La j-j-c. j-^___ 

j-iH i-tLaj JLs-JI __jl____UL c__jIJ__- 3j_L_JI __u_ Jj-S-J L^jlj iO_JLa->J1 
.(j___4jLx_> j n I f (j-o-p _J Jj-*-' ----J * L7" -""* ^ -j->J <_>*^ er- 
. 1 i V - ___ 4_l_ <j__ ( iiMi^j Ls P(____ 4-jI i L-l i ii ~f\ JLa_>JI <jj£j jf _u 
jjj___Lj (jl L__jT ^j ti" i n i Ll_L_. i (jji jj__ jJJ I ___) 4jj___t "" ) ^yi) 1 ]t>i I_Jj 
tjl n irill _L--l-i ^ 3jj-___ 2jjI_ (jj5_o J-5 L-a-jJjj , u <iU ji < tij*C LJLbjL 
__Jj 4jjL__JI 4_u_3___J1 4J_SJ1 _dJ_ Oijji L__l_t_j» i.ji?- 1 " 

l_u-j) (___-! iU i^y^I cL-CjJI c_jj__i_ («jjjJill (jjjJ-JI j____jj (<t(_;jLajJI (jjJJI 

(j_J_____J 3JJ-*J1 -J-jjJI ij-J.1 _-0_^ (>, JO _) jJL-JI i^^U JII.J 

LjJ_u (_jj1jj_JLj) n_-LJL<a ^»JI <_jj-__ juxu L^L*_~j 4_l_Sj___I j*jJjJI Jj_«___j 

--" i-i (jt 1jj>^3 . (_vjjjjj_ jjil 1 ___5 l_jLJLu>J1 JL>J tt 1 1 ,i1 ,jL___j 1 j_4 -_o 
LU _£J____j lj3j9__-u i4__vj_lll 1j__i j»Lal l__j_3_J1 (j_- ^(__j_lJJ i Lj1j_a ujLJJ 

4jI " ^ ,___ jjJ-Llj l-jI .<iK j_ < "i Mi 'Tj ^-aj t . i j (3 « jjJ j 4 |-_ 

J» (j-o ■=! i |fl M -j_* jL>J) j -a"i ij (jl JL_-1 j^j tn"( i n J "_ t(|jc>jj__tj| *Lj_>- ^/1« 

. J___3 _-vlj 

.Cjyi^ Jtu Usai ___Jl ___ <-_ij ^ljjJi ,__ short circuiL i , ^_Jl s j_1 jJI (*) 

j___ ,1 t nj jL__i _ I ^u__^_3 ^— _ jLjj JJ^)— * ^— _ ~" 'j j-l il-L. a jL___i ^j__lJI ^—aj—a J\j ^i 

.[ju^^ai] 3^_ijj' 


(OjuI^SJIOlOjuiIs 


CUjla. <_jj"_L_dl 4JL__I j_--L__- 4j <-J__j J-L» dLJLj ji-T ^Ltj! <jajj 

5jjjjSJL> 4-_j__J,I (__JI 4j i^^tt Jj-__J! J i^^l j « nill --jIjj <_J- jl>J LuLj j-cjj 
SjjLH! ~n . J_5VI Lj jhi 4 4 j ___- ^j-cjlil __JI 4 Being 
_l_. _ul_.l j.mi" kiI ^--.jL jJ t_Ji j-«Vl Lu ^jL^j _-_jj__< «4_JLc 4^jjj__J,I tjjMr 
jl> V :absurd VL*« L__L Sjj^^^UaJL <-, f .. j> 1 ______ <L_3__1j_.l_t L^ij_s*j L-cjj 

^liU.^I -KjJlj 4^ j-xil ^ji-JI ^aiciwi 4jj_«__JI oLiJI . ^-t.<-...> ji 
<4j rijWA o j iiJ! JL_L-"_VL lltj i Uj ___J <_JJjJjj . jLi-j ~ -.VI Jj . , „ ^jL 

SL_<Jj_. 1 "J __ ~<j - ■jt.l (jjC lllL .jj i n^JI j <-_jL_L_Jlj 

3 jjj_j^. cjVL__j_ ~/i ii "" j__ <_^jL-.jji*1 JLs__<i _i_Uj L> jj__ <__J__ ilj____j 
_«_£_) l_jj__- JL. jj\ __L . jjjl__ L^J jJljj >L_ LcL-u, ^IjJjj -__j *. aU 

<<j|j_>_-_-1 (jj jJt JLJ.I ^b-J__)1 *Lu_j-_J iJSi (jjjwajlil ^ L«JI J__! _fjJ jl LL__>JI 

(_J__ Jj ituLj_>JI -JLjjlj ^LajJI 5 jU-^J! (j_- £j_ j j-a_-a t_>-JI JL-*-js (_£i 
j_I_J1 JLSLM >L-~- IjlJoj jLSLJl 4j__ *.j_U jjj_> u *j*m 1 J-* j-* 1 _>"**■ ill 
. L-.lj-J.lj *Ljj1jj_ iJ:r _bUl lujLsG j-j-^Ij Ljljj J_*_v*_* 1, i j i>i i"j 1jjj_*j JiJu 

JjLi. ^Lj*J (_ ijjj a jnJr ir> <;LxJ Ijj i"i"i L^jLSjJ 5j j 1 nf . 4 <_ gU sJ_~ JJjJ rt_s j>_Llj 
! JojLa (jjO (j_«J :JL£jiVlj j-j_t--Jl -JjjLlja 4 »_ *• ■_ >! djLt=- (j-a 

_u>- ,jl jjSLj < *j < : 4jL-iI 1 Uj . ,■ i jj J_ju jJ_ Jlj .n j j*L__i.Vl Juj-' _-^iJ 
ji^JI _. . j djji c< o <ri'1j) J1_j-j-JI |j_db £jj__.j S t K <i.4 («JjJI jj)-Lj < i-ijl? :jl ^j*L 

jj ■ ^_jj_U .i >; f 1 ^ j Ij^ . ■ ■ t> : — _JLJ . 1 i \ 1 jj_>__uj I k_J I ^ K ' (j^ i ^ . 1 1 ^^"J *^ l j '. < ) ^ 4j 

j_ji. VI L j^L____J1 ^j-stjJI I g j <i ij 1 i la_r <jj_i-_ LLj JjJ.Lij < J-JJI j>^L 

,i riitii ja^jl-u vi (^-j^ji ^ijji jij___ji ij-,. ; - > _-J ( <j m .«i-_-.jj_u-_ 

LJij^ "M-S i^ij-LC ^LaS (jJ^d L$-^' <- <- J > aU ^jjalj t" m iVL) LrJLa j_i_- 1 j__j_ 

pdj *»j V ta^ji i^J-JI __jt Mi"^VI VI jLjJa ^ _l» -j Vf SLjLc I j^-U... Ijl^_Lj 

^JLIj 4__L__X) J_>* djjj (___) ^j JJ j 4__»J j_f S^l j-li (_>->-j (_--< rtt-ijjJI -JjJ VI 
V jJI jrt_i_JI jpi (__JI ,<u_jL_l L_<s <4--r j'm __Jt (_____<___ -_)j_>i_ j£>__) < J-*JLi 

J-_-JLi cLJjJ! ^jJ 4_jf ^j>J1j) SjiLJ,! jL-)V1 j_a ^ iL-jJo Vj 'L__»__j J_<-Lj 

. I J_J ^^i__jj <L_c j__p-___i_ij V j<j^jf (_;,_) 4jji) (j_*-0 <^^jjj V jLjt 


r<_brtl jj-_-> ' "J 'LlJij "■ *L 0 Utl ___>.? __!__. -__>_>__> 1_l < l___t> J^4 

L___>> :___Vl£ LaLii j_>-j-_ ^yjTj iii 2jL>.-/I jj\ Lijj-tLi jl_>JJI (j___ kS\ i*C.» < 

d.j.<i u, tlj __il r*fi!L) _LL_--- JL*-_- L^jI . -JLj^^LLj-U -_-^L__. ,___ (jo - *-- _ 
.-____, :U (-JL___" - u ltn ,,,J j_«Li.f jV ..U »"i ...I __L_ -____J ,3 ■ i .„fl 
j£_i ^_J Lgj I _____ • «_ri i" i ii U I ji__ _---- L__ Lc. J-_i- I __j! j j ^ - «U Jj g mi aj 
jj£j jf ijr*-^ jT -jLs-jJI Lif *II» J_L_Jf j_$-__ .__"■ ,*;_■> I -_)LJ 

'lC-ASSjLtl l X0i _-J L-J (jj I (j_S • 11 LlSU-« 

___ L^LIaj _____ jV _)f___-_ ^Jj-JI : Jlj-in II -_____l£-Ij 4_>L_>-yi J_J 

_-.lj-L! ________ _;jJl Jj ^r.o "i tl _dJ_ __j_j (_o-_i-j ___!! _f_jlj___JI jj '.-JaljJl 

^_L_JI l_4-i j-__jj -_jL_>.yi _■_!___ J-___ . j-_»IjJLj ^LiJI jJ tVrll 5 Mito _jj_-__ 

jV i I g f .j i o j _)f _H-_- "-__) I ^ jj jl ^jU" i nj *l" a Jj . -<i > ^cJjJI j__J ._j-mLj 

j____i__o ,-_l_J1 jl ,f_L_J_j ^L-JI J__u__JI -Ijj L _-_ajj jlj^yi lj_* J-^ 

IJ__> j_c £j___j jl r.M _ ;_L___JL) t rt ,^,<"r , „ I ^jJI __ljJI jL_______ __!_. 

JjiL_j __ijj___II cljj L_ __JI -jLa jJf _)l .<_J L<uj___ _-__j _)t "_%, jl ij iM.I 

j_i_JI jjLij jl _--_J I j__!j i___^jjLjci j_i_. j_* L- _,__• __- -_J-_>- i_y°>- J^' 

. Lljjj-il''' Jl r^ '>"rt*lj 
LaL<_) ____J 3 tic^_iaj-La j_al jJI n .31-1 . ,, A I ___tL SjL_C i^.___Ii JS JjLi t L&jI 

l__jjia U____ii Lu_ ^L__jVl Jju-j ____j ,^L___j)Vi Jj-jj _jL pJUJI (J.-J .u-Li! 

j-_i1jJI -J-aj ; \ 1 j3 ^(^y-ii JS -c-i i^ l 'f*-L-Jl L_ ^ j i\\ ___vJ !>-jj>__ 

_ -1 l _-_j ji ^_, it _ ol j l_L_. d Lti t ~ i nLI « j___»-4» Jh_> _>_Jj) j)_i_--_- j_.L_i_-. j-iijl 

3j___ljj -;j .-^-j j*____JI lj__. ,(S________ L-jlll «"L_)_-)> J_b o-_Jj) -_-_Li -Llol -uj 

j_J_C I (_J| *_ f _J_i__jj «LiJjjt «Ll-I jj>. J-J--I j-a L-_J i jJ-ljJ1 S^J- *-_*--- 1-> --_*_-_ La 

__^__jjJ 1 j_~-] .__-_I_5jJl «G^Ljt-i __!} _;jjL_-J1 4jVL_tx j-aj Jijiij -_l.Ij_»_ 

-_L(-_L>- jLajJI J-i_<-J LcJjj t5^UI (ii_i_>_. _-_Jl j^--1j---JI __i) J-_j_1L l_jj_j__jO 

4 ^_iljJI j_,L___ _yc i Miij __-cjjJl _)V (j-L__o ^_L_J1 . i g -~lj-al ^j--— j L_^J 

5jL-J_J <- 4 - -r « Jl _$Jl-__JI -__>.j -Lil .^llni II 1_i-_b > niii?l<J L_3j___ jjjJI __CjJ1 
____j_j_ll ___3j-j-__» jja d-jg jj _JJ Lu i___ ! _}j l j ^pJI .((^1 ni rii __3j_C.I» Jalj . _ r i 

__J| u n "i i j _;jJ1 _;j .LjU _---.jJl ___i ________ __-ljJI <-_s>-»j '"■ j-> -«I mii njL 

.«ualjJI Ijui 


pT.ljOI * £ ...la 


|jj VI (jr^ L$J jj>_o <*-_-■-"- »jj-^-il SjLu-JI ji jLi£t_JI j_. ju V 

.(j_.j_C.jJ 4_«J jLi. 1 j[ i<i2\ j £_-1jJI __&>.____> £-l1jJ1 JTj->- La £(_--l- 4_4J 
i__^J__jJ -lj_>-JJ ^1"_~ I Ll-4 J-— (^JJ-^ t-l .JJ_>.JJ ~ 'l j-S-J < _-___L_JL 
^ttJL-JI ^l l\j . uj-i-*-^ __jj-_JI ^Ub-JI ' ^ ■ j J _;jjJ1 j-_ ■t-»~ ~ (j_/j-_.jiJI (jl _L_lj 
__9j___ <_L*jjiVI ~_cj_JI JL___j? j_« J^ mJIj i 4_U__> L j J _j____-La -, « _i | U jjj 

3ljL__. (j_4 j_j_j 4_flL___> (jLa UU*i!a jj-J1 0-^ '^J •*-! Jj--^ -^ 0 ' j-" oj^_ 

Vlj . 4 i 1 ri " 1 1 ___jljL__. j_a "^— ' t_-)U-iL.i"i t nVl j (j_3jj___! 4_4_lj_____. 

4__i__aj___ 4 j n» J_____j _jr-*j) £_->1jJl (j_o «L-uT oL, — __iLjjJI ji jj-jj "*< m 
2____yi lj___ __*_) l_>LL UjIj jl__ Lji j_j___ t -_stjJl IJ-4J «superstrueture 

. (Li__1j3 I * I "f> j ^JjJL) 

i ii > m". 4 ( j_/jjij_J! (j__T I _>] L=t___lj C(_____ Ji- j)J-»j < ___>-■■ -I 4_p.l_JI j__ 

(jU J-t-L-J . t 1 11 ~f ~J L__.jlj-J- JjJ-_U (jjJI ^l kill L__J_. .£__1jJ1 j_- ^ "" I n o 

i^jJI jJiljJI J_J-—i jf _j » J ; t-i T 1 j_a j_-1 -|_$J-Jt J-_-*-_3 <J--->- ^Ltaj j__> ij_-_"1 
ji Lol ,Cj1 ■Li^LjjJlj (j-aitl JM-i- j* j-CJ (jl -U "_* j_i__L-J.I (O-jJI 4j 

_____ j>L-4--j jjjjJJI -Jj 1 m-U (j__>Jlj 5 j . _i jUII LiljJ 3j_j_>t_i j_4j ^L__JJI I_l_i 

j____,Vl o_L_s ^yJLc, Jjjj_jl_JLj3 ,4j -J____Je__« 1 <, _ jK jSJ __U_1_3 i4___ _jj 11 "11 
4__jjJljj 3_j__ 1 _j , _ t 1 4__j__11 j__j -jijJl-JI -J_>L_J,1 J---JI JLl_j jl j-C<iJ 3JjJi_»_!I 

(____>. J-"J J- 5 4--_lii.O o jj SijJ t_ji -U J J ic-r_}J (_-—-- 4_LLII -J_L9 (^) /4 j _atj)JI 

. 4__LU ".. 1 1 j , ,.M 4JS_iJU L_k jjjju ii_jjL>. c_-3jj 

j____Vl ;j-aj e\\\ ___3_--3 j)_> ^l jJlj) ^J-C. jJJ 1 jrU _J l______j , _ l I jjJLjj 1-1---- 

_j_ftjj , Ljljs ' *!jj ■ " j_« j-_ — ■! IjLujj I J_j_Cjj _L_>__ej _?__JI (j_3j___J1jj 4_jj!iL>- 
3^j___Jt i^JL___J1 o\ '< 1 a, 1 n I La ! ~ -^" J jjJlu (_$_JI Jlj^-_jJ I (j__j-__I1 Ll__j I 
(__!jju jf L_J f_-J-~_ lji--J .(_^j-___JI 4____j___j_j j_Uj) J--i1j)JI jrtJ ugj ir> nll 

L«_4 >j_i_.Vl ___- I _in _L__lj)_J Luj_>. L-Ljc-___1 cL__-__jjJ I 0 |gi jj jJaL-JI 
y-j U" ___J I i « ^ to " i ft 2__1 IjJ 1 ii 4_j__>. » " ^ t I ^ I 1 ~- ' ! L jjj—3 (_- a L « j 
jl 91 i ^ 0 o ^ I « 1 1 jj}^-J < jij *C : (_^ j jj___J I (Jlj., 1 Jttl j_c "-jL-a-^l LajjjJu 
____ ( L_J^Lj_j_a_> j " 1 11 a (_-J__ __JjJt_J _-jJ1 i^-Le."^*-*! l-L-gJ 4_t_-_sjxJI 3jj)____I1 

L_uljj-_>JI J3_*_ V 'l 1 ij -- j .fd-*JI , t j j mi" ,__-- -uLj i^LjjJI jjj-i 4-L-l 1 n j; 

. Ll! 4___— L_La L^J -L_j__-, 1 A 1 1 5 ij j . \ 1 


CiI j9__-o 


A A ; m! 3 d . , ., | __ic ( _,*'' _i 1 _^___)J 1 i "> jj " < ft I *f i n I Ul i t-.-*»," J_— _jjj l j * J_i 

(j.a J Ji °i f ljv__ _)-' i*_-uj <_--> 1 $~ lL; l__j__vj) . "i_3j_*-__I <>JLi__>. 

. (T J___JI) _j "-y "i" r ii 1,1 "-j___!l 

^y 1 ^ t^y 


t t 

-jLuisb^JI ^Jj-J 1 


^^jUij ^si^ji c^^L^ s (r) JS-iil 


j*>L_l_l_u jjyi-i ;Uj CjI j-jjjLijJl .jJ-ULI JjJUj jcLrJI __jL_JI ^_tujJI I j__ ___ 

J mi Jl ^jj- -jj-i <t_J t j__y--Jl __) _ _L____J L-.J___J JJ-^eJ Jj-jj-J J-^ ._>_J__.jdJ 
^j^U. lj_4 ,jj9 t<»-cjJI _-ic-J . e Gl__jJj) 4-j_- 1 rt~il 0 __-_»_• _^l_"u*>UI _)_a 4 _ i~u U_- 

jjj i ii* (___ (iOU "•<>"> L-t jjj-JI) _jU "Uj __Li-__Ljj-j1 jjj jL_jl __ic -_£___ _)1 

[J-kJI _-2 jj-j - _>u____jI 4jI __ic lj__ JjJLj j__*JJ . ( J j - * LCJ 43l_ ^JjJIjj) ^<JjJI 
_J j— ajJ _^-_-_jI 3_bj j_j^_L___j_ijJI _ruLj_Cj| _^j __ict __jlj__». j__)L_J — Jj-Laj 

.(T J<__JI) U d m _L__u ^jJt J___JI 

__j| J_jJ iJoL-j_j*i)l 1 _L_, 5 - J i tr-i ___! iJ_J_L_sJI Jjtn n"H _-jjJ-*J La JL>4 JL-J 

tP ___i __lc _5jl_ **_ 4_1_U jjjLjj -Jj__t _jl _j_Uj La J£ . |ju_ J___T _jT ___ __j_i? 
jjJljj i I fl i ii U*i jJt-Tljj 4_J_>- j-J-il .J---^ j J j »"h j)l i__L__i! Ij-jJLjojj _LjJ_j-j j j <*■ 

.lj____^ Ujjl- 

gLS IT*-! __JI J_-c_ 4_t_T ! __- S _ , l jj____il ^ jjJ-jj Lo ^ujj (___) jU_« -_-_- J£ 

^j^a f L_____-l i ii j. 1 L_j_ I _j "-jJal _-lSl __iljj___lUj) 1 4-j.j ! ii^L_-ja 4_Cj *i i*__- 3J____j 
Lasljj ___J1 .2J_____1| ,___j _yj l_i j-_JLi -_jaLi__Jlj) 4_uLj___J| __JJ jj-Lj _j_) Vl . I j_a 


J.i>>q. I (jjJ . Ij. u*T _£_4 l_*jj___I t^JJ ^LjJ M-II ___! ____>_ olr 

4jj^ 4 n i n ^jj Jji i nll j_a,-jj 4 n$ & ,jjj_>.}<LJ t__j_i__ i L_» ___TjjT (jT <__] 

jf I * y iIl__ .__ 4___JLi J__>_'1 ^ __iL____!l .^j^i J^-" o-t- lO-*"- 11 

j_a ._£j-»--lj 4_Ll__I _-j-_- <jT JlJ_ CjLc jUn o J}L- 'J^^l ^j|j_*_3 ^..o i »'i 

Lla jjja L^-l j___.l (_iJI j-S___M -_i__». ______" 1i| Ls JL__j jT ^Mil j-j__. 

- . i L_jT ___ (j! j_a> !>____ ^ La . _7 j_1 j*L_L_>U Sj. j _ j-__- _ I J-_=l__J' 

. -JJ^ {y* IlJ-jj L (jLcj__. 




jl cJ__-lU l MI r 1j__ t ___J ^Lj____ jf ^L-JI I Ju. <__ L_Jj__- 
jSj j«J t jj ;^__«,jJI £Jjj __2 LJ_- LAjJib jjSLj U \jJ£ (__J1 3,^ i___teill 

J_~ (J» 4__J^__-J_fl (j-JI _>»-l > LJJ _1)_ (*»£_JI _r---J • L#J ^jlj-i ___<- _,~it"t l 
JJJ-J i(4_m_»_i 4_~J--j 3j_c Jj*- 1 L_>jj^__ J__ l^.Jj Uj___l) *-IU , I _j__ 
jj __) . ~IL,~ j J_J j______e_« (Ju^j-ju jjs ( _£ 4_LaL_' 4-4J__ __|j La (__ 

.(JL^UII (jJW_> j_J -rlU<vti __11 __J^JuM 4jjj1 jj) 4>j!>_J1 

Axiom *W<e--j • 

l ^jI jo 4 t i>>\ j LgjV L4-1 l o I <__a 4 j iV>Lj 4_jjl___) __jt_» J_i__Vl _-_9 

_J] _-j_-_ 4 ,jA ij___L*II j»l __^____-1 ___ .LjUij-: i JkD _fj 

._)_sj_3 4__jL-jj _g£J__- (jli^laJ 4jjjju_ 4_J 

Cartesian Project _jj---* • 

d _y_>jj__JI __L — Jj___j_fcj J__.J_I_b 4— — i— >l p ■ "I ______J_J1 __j- 

-.^tjJt _>! _J1 t_L__J 4 L_jjj_- ^_jjj_ __*__ j__*j (-ill 4jjJ_i_II cLjJ-J 

. *L__-LjJ JL_.\j_ ^lj-t l_Aj J_4_l <L____J <j-_4J _JlljJ_-JI 

Chasm ^_l__ - 2j__ • 

_J La ^jJ-J ____ J__-_l__j <i_j.l __ll j _-'■,;* __jL*__i 1 j__ 4__J_S ^tl^in a 
^jjlljjlj 4_jJ__J| -_ru oj A ii t l I ,_-jbj-L_JI _~tjJ1 <__jl jj- J£ 1 "i 

4jj_jL-"_M 4_JI <)"_-*-? I 4___L>JI j-3-3jJ1 _j-— i __j _j-sjL»j -jj^-j 

__Ij (_>JJ_Jj LflU- 4-J_jJI __L_3jJ1 __!] -_I___J1 j j m.j .^--llj-Ltl d-Jj-t^t 
i L^J _}____ 4_A-L_i _j-Ul_J <ji-<U -j i J___) Lkjj____ _y-JI (_>________- J t 

, hr. lj.j.j i d__,j___1 _£jj| l ,<V--ll -J-I_J1 <___■ JLsJl ___* Lc£ 

Commutativity -vJI_j1 • 

AB oj____JI J__L_. _U-_j)^ ^ljSJI KjiKj ^j _,Lj .-Lpl 

_>jj___ u SU___j 4J1 j __1__ B jojJJ J>jj1-3 *3fjt ___»j <Bj A * (j^j-JJ 
-;"< U\ 5JU_L__*_1 4J1jJ1 ____ A jojUI (jj ilaJ j<u t Bu Sjj_Uj>JI djl jJI 

OLJIjjI Bj A jjjijJI 0! Jl-^ - u _-"-*- AB jh-'- 1 ^"m-. 'j-* ABu 
, Bj A _jjj_jJJ _>____. _,,» _u _j>— 11 Laj-vc . AB=BA _jjSJ LajJ lc 


Decoherence \ _^L____| • 

1 _ jlj _>J-*_ 4-j-Lj, -tJa 3j__U_ _j._-fl.l _jj)l '""'I ^CJ-l^-iJI 1^-uKj a ___) 
S3_j-<L4 --.-"U. (jrU "(___-1j)_JI J_-|j__!l i__Ij_jjL_J 1j_a. -_J>--JI ?--___- 

Denkbereich (-_i_UVL) j_C_Jl JL-^ • 

Domain of Li £11 jU_~ JjLsJJ ^Lai -Ji_____Ll __-i_-q ^J^I 

.Proposition 

Diffraction ■>_*_--• 

d_L___,|___ ' , _J) '-^ 1 "' lj-S Ljjplj (j- 1 \j J II J-^_>-3 ' '*'' < *'~ "~'^JJ ' *~ '^ Ur^ 
■_,!__ Lijj} . 4_L». JJ-»jJ I -1"« j iU (J-LjJj) ^IJ''""" 1 lLj jyj___- ^Jj «ljJj-oJ I jL__jj I 

"_.L>- o ^~*' l^J--- 5 j*- 1 "-I^Ljjjj ■^"LjI JJ_JI ~l_1_~ _jp_ __U_ 

.l_ijj3 __)-« l^tt^T-M^- -_J_- L-L&J 

Domain of Propositions LL____JI JL-^ • 

___) J- 1 ______ _*l (j^jJu jLpr VI _W 3 LL____-SJI __JL__>-I jjS> ^ln^l __J3 

^L____J J I i Jjjj Jj__ I ali4 -_iL__9 j» I _i______uL _^__JjJt- _>_L<y • i>L_t-a (3 

■ ' _j *~ 1 1 _-J_- 4jjj-__j 4__J -_lsL__i^j 

Empirical Rule "lj^j-l-I ~j__,_a • 

__)Lt_t>.^Lfl 4_a L-ujJJ V| -£_l____u j)t _>i mi~ _? i^4_j_$5i LjjJ-d _jl (jSL^j) 3j_c__ &JJb 
. t_r*-ilj_) -JVjj Ljp-j-L- l--jJU *-j) 'J-^3-" 5 ~__.j_t_*_£3 J--I-1 4__ijjjj_i 

Energy ~__L__ • 

ij! ~uuLj JJ-u ~_^L_>-__- 4_j____T ___L__J1 ,4 j<j ..>i--JI ^Lj3 j AJI __ij 

______ .1 <i 'nj LjJ-l_L_-.l i_)A_u___j_- __il j ___lc. _H ___) _-_-_> i~Jj}jJ--- d_-)j>__-La 

• ( j-3-> ~J_L_-) --^->jA' lt^- j-«~--" lO-*-^' i ("^j- 3 - -^LL») "-_. _>_-JI __!_. 
_j__jI _, ^ i ,m * "j__^>LJJ ~-LL_- 4 i A -L_)L__J1 i^.Ljljj.-JI L__^__Lj_- ^ 

, _jl^jj__j_,_£j| 

Ether j>_g_M • 

"" J >~*'_" 4.^_'"M_vJI ?.Lj3-l_-JI _____j_ifll '^j-iJI J^ jLjj __.j_alj^--l ■ U ■ 
j»jL_t___ul ■ ■- j ■ >■ 1 1 jL__j_>V ■ t- . "jj j i Oij ". 1 J-o^l __jj - ''-^lj "■ ->l _jL5jj 

5 -,. ■- 


j_l_Jj)_J L-lj-i jjja i >ijUllxaj^g^ JLt-s-.* *j-__-_JI i__ __j_t LoJlui ^iilj JL*j 
cLjeaJj ^ \r nn^ jtiLwall __, ^"'""-Ij . JL>Jll I j-A 4j_9 j nilij i U i n j 

, jj i _Kj a <Lijj*_J 

Forma_ l5j>^> • 

JjLIU ^l >J_-J-J <--tL___JI IJlA __-_! L^jLir.l^nl ,3jj_) -oll 5 fl ^ 

i"_il <iKi <l___. jjj _"ill j| £___j»j j-jU-> '(jt^j-^ ( J ---- l j>- >* -1 (j-s-sLUl 

(j__. L_-i ^j g.rt-t j-j jl j^Lw 'j---£T 4___i_i .<__lj "1 mlII ^i-ls-JI -L-i-l ____ 

4. o _.'^ j( __!__. j j i . _JI (j-L-l I jJ Ljj <-_< (_>L___ji ^\j3_;__JI (_____.) ^__! jJI 
^j"' ■ ■' 1 1 (j-L- jLjj i_a cjL_l__L^J1j JjU "ft 1*^ , , U ii^ oLlu_>LjJI -lIsL-jjjj 
2_tj_-_-4j (^y-JM oljt kLujjI £jo _>_lJj) i-__L_Oi__ j^L-LlIj L-_____. JjVl 

lLsjU.- (j-u 4__-_vL-JL (jJ-UjJ 4_i______ -U-JJj JL_i_->) IjUj-ij LaL I Ju_i__-_i 

_lJj]_s___ ) -- jli .LaL-J 4____)__La _J5-*-J ((_r^*— 4 ■ '^ J -Lj-iil) ^ o j Si in < 

jLj" ,f.l (j5Lu .(__-!___- L_jlj tLj___L_. iU--.lL (j>U__- 4 j iniil _l_j __________ 1 

La^j-uL-ii _tj j_L_JJ _ys _jj^_ L-i lic LsLaj (juja-__s l_jLl___LjJIj) ^jUill 

4jjjJ-__- La 4-i.L eL_^jJu -LojU ia ^1 

Formal Language "^s^ • 

jjj_ojJI (j-j- 4____9 (j_4 La <-jj]j____ 4_iJ _jjj_C__j ti_j. j t_aLijJlj _g lt i U (___. 
jjj___J j_$_AjJt _iL___--l 3 j , U_-*J 4 rt j qj) w____ljj-_- j_a _Sj--*-' ^JLsj) 
jl j)l Ls JJ^Ij __J-- «Ulj Ll rri ri II oj__. j_J-~J jT _^j__JtJ Vj} . LL_l____i 

' JL _ J> - J Cr^" WJ Uj£_ 

History ^jjL • 

J-ic CjJ-r-J 4 st __,<___ ______». ^Lu jjj_ ^-jjLHI (^jjljSUI L-LuK i a ____ 

. i^L-i-S 4-xLoj tlj H____J 

Interference J_^Iju • 

jjjL___-_a L_a £L_v.j)-wa ' 'H , .,* \ tjaJjjljSJI IS-JjLSL-Ojj _j ■ ^ j ^ ___-ja 

Jj-__ji __i__ jJljJ ^j-^-j ^j-jS LoS ._j_jj_-i__- j_-_u__ j-a ,_$l JMJv) (j__-_l__*js 

j_- ' nl'^j (^olljjS-JI -dL>. __i_ L_g_ij3j__*. JU__j_.I _)f) LgjjLii jLa -(JIMI 

___) t 5 olUa j -i__j_____- __)J_as] Lujj (_,-iUc- Lc-J-l j-4___jj) j-i-T __JI j__L« 


[q__ ^£__ll '*• ^ ^ 


L_uL_-t _Ji.l__JI (_sj-*j .<Ji-l___J1 3j*_bL__> 1__jj_>j (J____jj (■- j »*>tl <ULs- 

Q<1,,i ___Jl __jL».jJLI __jb__, £*_-_l 4___L_.l ___£ (_^jj) Ljj^l^l tjLjua _-JJ 

. _ Al* V a __>ljL__« 

Interpretation J_jl_ • 

-fl "uL.il 4_J oc. j__> t (_jLlCll t _la __a ^Usj-c L_£ <.JjjL_Jl ^Ljj^LM ___ 

L- 4_jj___jJ ,i ._■ _;.lL-J_- (j_- LaHJajl n,tA-_"j_-a _->1jJ ( _ J "'Ui- Jo-Iaj 

_j____JL 4___jL____« jjSUj j— -*j (_-Lc (^jjIjS-JI IsLuI ^L ; - jl 3, j i ,1 1) 

l. j in LLa [jjS-J (jl L___j1 _-J_jjjJ i4jjL_- 4_i_L 4___~ J__alj_i!lj -Ll j ~ miI.I 
. LUc ^j^-j ^j-JI t-jjLas-JI ______> jj 

Law (jj-LUI • 

. 5 J-jJkJL I "~ ' " ■ '"'" _"_Luti) 4-t "iU ? O 4 T J~l t i^JaJI _y_J 

Maxwell's Equations _k____*L_ ^V.L_< • 

(C-__»0 _J_ t _.L__-a d_j_ j_o_-e_jq <-__ <(<Jjlj__*J1 l_-j -Lujjl) g-Lj j litl ___ 
.(j_ajJ1 _-~ L-jjJ-uj 4j t i^t^L—Jlj 4-iJj^-CJl t-_J_ , l_>JLt (j__jL__> 

Metalanguage 4jjju <_j • 

,_jj_kl 4jjj___. 4_ii] j_iS 'l (^l t a _-_-«- -_jjj__o 4-_*J __J_ 4j 1 i j 11 «LiUI 
.4jJl- Jl 4_iiJI (__Ls!>Lc) _jUJ-C -r.j,-" _jj| 3joi-Vl -jub LL___ 

Modus ponens £_j_jJI jf __L_V1 SjlcL- • 

jjj }____ 5 * j ~i a • 4j_bj ,i <u Jj.-t -». (jLfc jJ 4j! _U Jl <„~ -wl t_) t-iUI ___ 

. L#-L_> jj jjjjj _-)) 4_».I_-JI 
Moraentum __ j___Jl l^S • 

___- 4___J1 ^J-- 3 J^ 3 ^ Ur* >-*--' 4_u*_" ^j-Tj ,„M_JI fr Lj>_u_JI 
_Jj____Jt 4-Lj-£" __Li__t_- (j-o 4\___j_4 J_" -_i_lj_J1 L-L j'i --. j _ __3 .<__j__J1 
Ij-^J .(Jj__L_j 4j1 <i_T. (J.- liuj IjJJ- 3 (_?1 ' 4_A_-_-L<JJ -Jj__ 4 i^ j ii t" 

. LsL_l LjJJ __> LsJJJjL» J Mt" -JL-Jl J_L4 ___) __Jj_*__1l 4_LC_T (jli) 

Objectivity 4_l__j___jI1 • 

_j_>jju . 4_i_Cj___-.j-o L_gjJ 4_j_3 j-t— * 4_j_____3 jl 3 j£v_5 j5 5j-_b LtaJ (JI—oj 

___jL_C _J_«o\ . (_^j__i_jJI -tl _____ , > a " t j L_.jj_>-j (jLS Ijl t4jjl ctl- 


j__ _!J 4__C____- JSLjjJ ^J 4__SJ t 4^L___>. _l ^_jJ--!l 4_1__j_ij ^_j g <rr 1 1 IjLA 
4— i^j_—-j_4 (jL__- ^Ji ' * 1 r_1 ' - ' Jjl ' ■■" I jii >j -ja__tl^___l LSLl-iI/Cj a jj jk* 
Jii-a J-k - 4_}_>.ji1 4J1j_il ^-j _ ii a L__J i_-i t-j .4 m i a ^_x__L___4 

Lli__.j J^L_- J___-__ 5_ij_>.j__- ^»! ltjr jLj-i_- £_il jj 5j-_lL- 3 U mj_q aL-lLI 

4 t 1 1 t, f--jl _ f .1 ._Uj Jljli (jjp_l__t_a _jj_____L i*_?jT jjj _J Jul SLgJ 

, H j it | 4j£. j-l__> J--3 

Observable 4_____jU__ JjUJI • 

__Jj__s-j-JI 4 _ a<j j___jJJ Ljiil j___J j-x"jj .4 j< _ ..i_A_-J. fr L_3__j___JI ^ 
Jj_- 4_<iL__ 4_uLj_j__ 4 j n _jL__ IjJ . cjg" j ' i.L_. _ I (J4-^L_jvj__JI (j-__-___JI 
^ji^j .p__j|j____l L_L^I_Ll_- ^ . ( j__ ; L_l-i__-VI __-3 2JI_ jj£> 4__jL__JI 

4-Lutja 4_uL___Lj _j-~-I ht- _j-*j 4_ilLi-i L*j 4u-LjoiJI 4j.h < CII jjj >-'J-^ 
J___-f j__ I j__j - 5J____.>L_<ii- 4_jL__ 4_. i _a-_ r -.Mjj i(4 _ ~_ j *j-J-»JI Jl--) 
rf_j U.-..1 ^jjj- - ;_^Vl l_-j1j__>J1 

Operator «1 j^l J--L__ .ji|_ • 

4-_l____Lj 4 jU r j___> A j_jj_U .pljljSJI L£ / .L£-lji ^j L_jL i __-_Lyi <___ 

j>_-t 4Jb jJjIs (4jsL_. 4_l>.j_<» 3Jb) u 51 Ut-i 2Jb ^ jiijp _jt (j£c_ 
__-_____»_ l_J_j ^-4 .L-jj_)__l_ 3 j o n.T j-__T Vl 5_J____JI -jlj-jil -Au 
. cjjIj jl jl_Ls 3J1 jJI l-ij-l-- Jj__>L_-j (ji-JljJI j-*^ J— — *— >* 
Paradigm LpLijJ £T_JAJ ( ^OJJ.jLj • 

_^<____ jL>_.l ^jljLJl . jj-T _j_.Lajjj -L-j-JiT f>j j tU iL-a-jJ jo" i n .VI _____ 

(j{ .(jjjhJ-T _rjj-»-L l__jL_>. (j_4 5L__L>JL I j_Jl-*- L>-jij-4j| i__| j— jo -_ 
3J _ ju jci-JI (--Ldj jjiu_i" JjLLj l_jUj_iIjLl!I -JV ju _-_-*_Jl ;_?--j jj"i--" 
jl j-Lsu tj__)_fl ^ Lt j 5j_l_--JI j_l_- «(<ij_IjLi)) 3-__l_j .^-LJI 
.5juj_c cjLUojj i-iL-t^J _J_ LJL- L_-jl_>_ 
Positivism 3j, ,-,-j • 

___- ^l^-s-JI 4-^J _j_- -_li_____LI .U^jJj n "■ . Mj yi CT--J- 

_P3J_Lflj) 4_J-UJ_1_>JI 3_J_»_JJ jL_L_ jjr — - ^_fl^- L _JJJ_J_II ^_*lst LJ llLul 


joliljill ■■■ I- 


JjLjt, u-Jt J£ i^Jj . . • ^JjiLaJt,! __L_j__ljiLj 4__u4jj ifl_>__iLj 4_l_i| J-___a 

^iljlj-JI -Cj-t-LiA ___! .(J_^l_>___fl *j_4 J__a (j~ "*" "J^ (j^ 1 '"*''' (jr^' 

-JIjJJ j____jil j-aljJI (j_/L__M __a ^__u _~jJI ____jJU __j_ 4j_<_i^jJl 
*___J__ii1 oL___J__i1 VI _LW" V a_JI _J1 _j__-> _,t <-~~_>_j * . ~-_4l 

.____;>___, 

Pragmatism ^U__u • 

^yic _t;jJl _^ A , „t All j _y, i . t Aj a j__ i*U_)L-_a _fj_)t ___ i -JL___JJ lj__ 
^itoill (jj^-J i*-_Jlj J-L-J1 J--_J (Jj-^-J ' _jl £jl__}JI (_J-" «__uL_i" 

, *Juil Ci_ia- (>, JLUI l__j___. l^o-J-J _;jJl 

Principle T j___ • 

.(j-jL^u-JI jJsI_jJI (*i-?c_*j «LLaLii 5 j ' ^ t^L-JI ____! 
Principle of Complementariry ^LnJI ijl__« • 

.j^j ji_j -__iL___i .j<__j1^SJ1 LLLK j q <__ -_i -.iL_-Vl ^-Uil ~^ J— 1 

^j-bLLa ^-1j -V ~ i ii I _j-U-) "- , ^ij— -~ £-9 _* 1 '-~J {jr 2 <L___»1 L__J__)__) 
l4___J_L_J p J l ii-w IliJJj JUo . J_-1j _jl ___ L_>s *____«■ __)_U_ 4 Jj« - 

5LLij.lt 4_jJ_»JI oL__jj_JI (___) .4 j oj ni ■sJl 4~_ j iUj ^j-JaJI jL_t_4 jjt 

.(_£_>_* f il^_Li <*_*_»_- »_jl jV.L _____ _,_J iU-L_ j i^511 1J__ JJ__j 

Principle of Inertia ___! jJi ^.^"tt i-u* 4 -JL_-jlJI '____- • 

,3 ,<,j ■ ■,>_&. I -LulSLdl _> 5. j ,„_-_. VI _-_L_JI ____.! |ju. 

_>__*_)_*J L_-_jI i—9 >- ) <___xJ1 j-J? __>— ^ _jl _— — - (_}---_ (j-J-t-J <— c.1 j r^J 
__~tt"i fl £J _>_> __9 —J _/-*_J ">J-> _£ I _/_JL_ C-Osj £__j "_" ^___>J ^eUj_t_>Jl 
.(jtU^I tjr°j __-J1 -_^_i___tL 4_4__m_L<S -__ j y_i-_j i^lj _"i i ii <a ___>. Jj)i- (__--_ 
ud^____ t(4_i_-iJL_.^ -JJi >J-^ -__ji___A J_[ __3 t^ . .i t>\ d___L>J1 __3 n tJ~ 
._3it_-a L>-^° ^ ,' 1 " '1L (jljj- j)J-i (j^J -_jj_____ii <1_c.j___j Lgj|J_j 

__3 ^-jl jjl jj_____LI1 l___u_a (jJ^J i"-----J>J1 3 j i initt *L J )-_-j _-_ 
A n t^" i o __c.j___jj3 OJ J (j- 0 **•"' a 4 jljtLc. jLL_ul oL»j___L_ 

J .<!_.«" _* 4_ljji_t_<i J^ r""i __4_J ^_J _>>aj ._)--*-jJ1 1 g ' i J (__JI -_i__i_JL 
.(j___iU1 u^_>-lj U--it 


Principle of minimal action __*_. Jal Ijlu. • 

._-<j -«yS ^Uaj 4_£j_>. L_J^-.lL»-- -.__- ^"im im'i jl j--«J _£_Jl 1___L1 j__ 
j_-_j . jj___-L-t> 4.<t <a rj j M.r, _y-L_Jt jj-i-Jl ;_-- (J-jJI I J-_- jjlj-C. _ f -1-3 
t.a J~L_j 3 t> j g> J*-^— 4__j__-JI jl (___£. (4-__L__. ilrt jl ___) ij-*^ 
__-__L_- _ys J_> 4-£_>_»_eiJ 4jL__-_-. ^jU"i m '_) i(j-~«J La. J_sl t Jjl__JLi l__1j__j 

. -X4_>Jlj 4_j_s-JI 

Projector .Ua ./n • 

_)_-J ;j-__1__-!l 1_l^L_L-~ __9 L^J 1 ii j iU" ___) 4___l__j .Ljl j i^LjjJI __£ 
4Jl.l) U 4Jlj __._ ,Hjh? LaJ-_C . _>_>L>- £jj (jja j-J— a 4__J (P) L- .Uii . .. - 
pjb\ ,PU Bjj-U-JI __!_ L4JI j-~jJ (V ^J-i-t ^J'- 1 -~-^f ^P 3 '4jj>.j_« 
.P2u = Pu :jlj___lj _jL_L_JI »_~ 4 111 n\ j__i JJ_j jl P j--uu L-« 
_J^ _1__u_1 ^L___ ____ 3J___I ___L__LI L___f L^j ____ j 4_j__sL>JI 

_______ 1 3_DI -k~_\l ^lt JjL-tll .iUn 111 o 3 j - "II _jtL>. ___ _ys i j " ' ■■ * 

jl 1 J_v1j _rCU_l-_J1 _1 j_-L _■ P lUn.nl. l _0-L__-ll (4_ul_jJ_U_Jl 4_L4_CI1) 

L$i_- — ___j 4__j_i___Jl £)Jl_j .<<i_jjL_>»j «^jj^Lu,») __■" <t jrill (jbJjL-JLl L_-_)J tO 
■ (jUi-i (____£ 41q"imiU JjL___,1 (___3 CjIjJjJLI _>_-.-. 4j_Sjj (jjj-Jl js-^ll JJjJI 

Property -U____ • 

4__iL_j) 4 ; ij> a 4-^Lj_i_. Sj-*-. - _j1 4j-__>L_-J1 ___L*J I (__.lj__JI LSLjjl£-t-~ ___) 
_j___^ L___><_S I .4'ij«a «_L__>J (___5 ^j-Ccj--) ^j_ ()a-. £-_-- ( * 4ia_-.^Lc>i] 

. ^Ljjjnll i , i ' .__ (_J _" 4_J-L_iL-dSf 1 j___>L__Ji __Jb 

Propositional Calculus LL^tl _jl_____ • 

l— .L__L---_. i 1 , 1 - A ^ 1 " 0 * 4_Lj__u- 4_jjj_—_* 4__J Ll_-i____. 4_>JL*_-\ i(j_L____>l __9 

djl__ _ru ^»jjJ j1 j-.L-_i L-jLa^Lc JL--_>|_) .kjT» .«j» .<<_y__J„ Ji™ SjiiU 

.LL__i__J1 

Realism <_j_m__l 3JI • 

. 4__j__U t_L___ __!( __ <t" iJ (_____) I __- ___9 J-L*1j 4jt ^ljil 4__J_L_*JL I jj_u_J| 
-_tL_JI _ys 4_l___|j j__>! J__4 ^JL__ J>J-i-J <( 4_j_J _j__> jVLs V I 4_li_-1jJU _j_ij-__i 
__}_*. jJI __3 1 \ ii"..* iJjLv_ _____l_)_<__i i<(4_l__3_JjJI 4 j t^ljJI » , L_J (_>___ L_—J I 


[ wT. I jt II **. A ... Irj 


4 i t "tljJU .4 ^IVt V I _i<' d\ j ^LjJl 4 n t, '<_ jU-IJ Jn 1 ,i,U 
_-j)_>.jj ^ I r i n ____->( jjl _j-i> (J£ .4 ri 1" ^ A Jj}-*-"* "■____ _L_-_j «4-ijLjj j a\\ 

L__ i(4_J__L1 j_a ^jjiSLhJI (__LcJ (jjj_<--jJ( (J-SjlJI _j__ J i ii o (^jLjjj^ ^SIj 
(__L_.) L__jj_*_~t 4jI1i jl_~ ^J. j-^ljJI ' j-* jj)£_ jL Jj-aj L- L_JL__ L_jf 

jL_i-j ^j^a jLSj) ~(Jj- " ' i _ T J( Iwj-aI J_-oj) _L_t_u--_>j)J ( 4_i i 1 I i ,i n Tl L_- (j^J .1 1 

jLj-> Oj__l_>- L_jl j<___l_L_Jl L__jj_-_i-4j) 4_J_l__ljJ1 j_J jjj-' 1 ^ j-J I -*jLj) » -O 
(jj_-J JL_ L~_4 JLS-J <__-JI iK-j-OtSeJl £__.LJI» 3j_C_) ^JL-J jl (___-£ L-C.1 I i nJJ 
. £_)LJl ___)1j_w (j_a L9j(j-i-<3 

Schrodinger's Equation j_-j_jj__- 4jjLv_ • 

4j_>._jJ,I <U1 jJ| j-Ju _j__ j___Jjj-i_j 4jjL-ua jjju i(--~u1j--Jl L-Lu_Vija ____" 
____) ^jsJ-Ljj . L__|_fl__jjJI jjj (jjjjj <_-_l~II I J-gJ >__-i_ j ' j-*jJI Lr* *LI1--- J ' 
l * 4J_v>-J<L*iJ 4LL_ 4_i__l_>. 4_uLjj_l_ 4__*£T 4_i j ^j-_ _ Tij j U i "UjLJJ _> j-- 

.* 4_jLL_JI /\ * ^jU-yilj,_L>JI ^--tj 
Scientific Revolution 4_^_L_ Sj^. • 

i—ilj f t~ M (_-JI j j J t ,<_L_JI ^r-_jL) (_-_} jj)_> _>-LojJJ 4___jl ^-j) Q h \\ IjL-b 

.(J;j-jl_i 5 j ilr, -_ajj____b _jL_u-I __-_> l_)Jlj-_> (_-jJ1j ioL__L____jl JLWi ,_-_JI 

^jjjju Jjl "r ■ tL I jj; — ' ° j^-Li l_jL-*)1 i*ii"i t >_M p j___ j_a 5L_> jl jjj-* LiJ_ 
<(3jj)-Jl» i . .Jr.ij ^r-O-Jtl (j-_ £_!__-_ _M Ij-t (flJL__ J-L5CJ J_J->- * LijL-ijj 

jjiSLj «Sjj-ili» oJ-* _jj-_a jf jL - :>vJ '(--J-JI lV ^ .' " Jj) ^ '^ 3 o-^ ■ 4_L_ « II 

jl , i__l"ij |U"||I (jiJ_-l ___) \ g.r-J <1 ^-lLJ>l O-Lil 4jl_w1j_- ___J LJLc 

r<_j i-juJoJI _jjL_<>_J __ijL__--e_« I aiii^j>j j>4-_JI _j)L*j _jj-___j'_'f ^-iLJLI 
jr_j Ijji! ', j^-^j) __L!li jlaj 1 • - ■■"■^" 
Space-time _jL-L_jJI • 

__4j-___a ____> jLajJlj (j-^' _A' (__^"^U I j-4 j_u_-J ^-jj-j-iJt ___- 

.J_»-)_ r l (^-cLj i Jjja-A qL-L-j 1j i^>Lj J-Lcjj) i4_iJj)I 3 J->.j_T _djjj 3jjv.|j) 

ijaj-k* i jj-j>U( jL__I,l l__-fc (_,_) oLj_Ij_>.I JLi-jy 5jljjl__ JL4_« -ilLiAj 

I ij *i > if> (j_<j (jn 1 II (jS-*J jL- aj-J1j jL_LJJ 4—1-3 1__- 5 j'n I _ia J_^ 

.3jJ)l_>iJ,l d*. ^t^* a _^___J J___>jJL -_L_____U _j^«V ."i _jjj^J_> j__ I J ~Jj J i " j 


Spin ___!• 

-Jj^jtlJl 4j g^yl ^JjL^a i4_i_jl_}_l 5 aj \X '. t S^-LJl^o «UjjS w '" » I *-~ * I I J-_ 
jj-Oj) ,4jL_j_- _£J_>-)_3 sjljlLa _Jj)--j L^SJ^ U-*-*-? ^ 4jbjj9 _-*_> . l5j'>"' 

^y. ...U <__—- ._1j}L ojIj h ^ij-w t h/47i jl j__ll _^L___I >x * 1 - g~ nj"» 

Jj_>. jjj_ Lo_>l___,l CjjLS l_J La t *i III t___u ([^LlaJI] ,__J_}___gjj__*Lll 

• jQ-L_l_>J _ ■ ■ *tl I I -»■ . — » , || | t J ' ' .rfi'1l 1 __& (jl _---. t _! j-| l _ ■ .. A 1 

Theorem 4_l* ^ • 

(Jjjjjo j_ 1 ^ a i i ^> ^ j ,i ■ ,j t 4_____ _ 4 ■ *j i(_llL_— u_LjJljj j_j____il _-_ 

. "__.L__ * __L^ jjl J£ jL> _>_>! _h__ _M _y^ji U- 4 
Truth ja-o • 

' jl («___L__}J 1 "Lo_l*9 j?-_-«J JL-t-La-l j}_- tji ' (^ll j-_j4J -_4 i_*jU'U ___ 
uilj jj. 1.J II jjjSj (^^H - *^ <L_iL__>LjjJ1_i ^jUUI ___. . La i______ (4j__i~) 

. L$i)J___ r^H^j-iJj (_-j-I 4j____JI ___b * d_J)jai,!j i_p-j_) Jjj>— j-~- <_■____) * 

__£> 4___>__-_ ii j iWl jk_J_JI (___■ . JjJ_ j? jL&jj 3J_____-1 j9_j i^j-j-.-"!-! 

dJLL* ijw_lj_J1 Kj_L___~ ___ .4__jL_a 5ja1 ,»U £j-_J1 j.p »3 t »L}_-_S1 
jjj_— L_[_t ._j___.Lj__ <____. *>L« __-^j* o_t--- u' Oj- ""--.jL__j (j__jI •*- 

.^-LscJI _U_ 4_tJ_- 
Uncertainty Prineiple j__Sj*>_! 1j___ • 

LS^LSLi !j_j_a J__4_ - < LLt__i JL_j l_*_* (__-*_) ■ ; '*j _ * L^_L____1 
"_J-j_)___- 4JL_- J_____l ._;_L___,I __L__J 3 ■» i "1*1 ____ La_1_) (5i__1_>__l1 
x £____}__* ^Ij-^ Ax yjl -.VI jrt__jj_J1 _____ ^j___i_ 

ji Jj-r' .... :_-_>-i-_JI 4_i_4__I SjJaLiU 4_l_*j-UJ Ap ____j>UI_) 

.i_L">L c-jL h ___!__ :h/47C __c JiT AxAp l_ij___JI J__cL_- _)_^j 
-jj____j *i__j__^ ^_i_! __JI (jj-ijp ___JI "Ll-j-jII JIj_>JI i-UJjJ *j_r j"f ;<* 

•*-)_> ^.J ' J -* Ljj_j_1 <_____ C__ijJI (_-_ JT_---* X __j|j_»-^>L! -JLjIj_L- 
.__3^>__JI "Lj-*-— -_u1j_La 

Universe of Discourse JL_U (J__ • 

Domain of Proposition LL____Jl Jb_j« jj__l 


i__oi^i ____i___ 


Wave Function -Wj-* **-!-> • 

jl i u U t a 1 ^jl _, L_ ~__dj___L. <!___. <_ _j 1 1 .^jljiCJI K_MCj n 

l>.j__ ^____j Lo LJLc. . 4 j ii-^La- J£i JL*__-J L^JLa i^ih^j {jT tj-Loj t~--j_J_~ 

_£_*_-__-■ (4j_a.jJ,l SJIjJI ___») 5JLi 4____Jjj 4j_i__Lj 3jjj__ ____ SLgjlill 

-_p.jJU "JljJI _.a_J l JL^_l_g ■ 2 ~ j fc> *■ ^ U 4_jS_U i_j| jjii ii->JI l_jLjjI_L>.I ____ 

j? j>-v_u '<_r--- (J-' (J- 2, J--~JJ _jji___is j_* La ______ _£jj_>_i 4jjjj__ 4j_<__ 

. 4__L--_ 4jj-_j 4____-J I (___"> 4__ j _Vt U j__ J--J 

Wave tunction reduction ^jit 5JI-J-H (Jlj___-1=) ->j • 

jJuJ L__j__, ^__j|j_CJI K__l__x_a jj ■ ..^"T 3j ,„^j ti ^j^ijl ____( ^__ | j__> 
- ki h ) ^-1. t ■ar.l uiIj (!>-_-_ <~J-') ~_jj_iIj-_ 4_uLjj_i_) 4_aj k 1 _ ^Lt-i J_-J . jjj 
jhjj j-ijljj-. ."__*__ __j_>.j_,l _J| jJI -___jk I a j 7j _jt _p_j-_i__j -_j-l j ~* 
ĕljl 1 j "i mj L___C _j_.l j "II ___>- _i **> ~___-_Jjj ~JUJ_>JI 1 _ "i t j i n JLjJ____i 
-_ j i__ r . 3Jlc_- _j__ 3jL__ jj-£j jl (Jlj-L_-VI=) JjJI j_Uj >L__ .(jjjIj "II 
jjj ~_bj_>JI __,y_ijL_JI j«J__j_-j ____ 1— j-> ■ J_a__i i__iVL___-.VI c_ il in ->J 
■ lJ-~^-~ lA\}J^ ^hH ^ 4-~ t _ J - J "M> j -'' jj Lhjl iV *- ~jjj__b 


j j U i <i ___ t-iJjII 

j o-L.C4jt o V_u 

.-_Uj-L>JI (jjjjL) --*j.L_- <^ jlill 4_d£j U sLjjJ_»-iJ1 ,sLjjj__JI j." , nT * 

I nj i n _ i ___j j1_j ___) 3jj j_»s Jj4->- -Jj t j___l j£JI «. Ljj-_-3 c 1-4 1 r. jjj I jja # 

.,<__!,j£J1 *Lj-jia <_-- _j_L_U _3jL___llj ^ ^ ■ -"'U -Llu I jSJ 1 ^cjjLjjI! 4jLijL_L« 

u-Jj' uiU _>— ->Jl Jj3lj_j .4 j,*ji1 jJI i_j__.l j_- ,-ljJ ^JSjJ L^-ijL^ (<i-L~- ' "IjS # 

. — ' l , . rJ ! j j _> ^ i I • I | ^jjj l 4j-JJ--d "_*- 

pliJI -_i_L___» i \ *\ V 1 _ « __ L_-_y-__>J I eLjjj__J 4__JL__<a» :4jL_JJ_- jji * 

i_^l_-u, .««js» _mt .«(^ijiJi i-CJ-L^^j ,, . n -.. t mi _«j_*_>Lai 

c t_jj_j___J - " A cL____L_ j_-_j ii ', * l_jLj____1j:> > ^ _ «(oJjjl j_J1 

. Y-t -«-jL^LjJIj 

.jjj j_JJ 4__.jJ__ 4"(" i"i _£ jJI jjjJ-JI ___ j_L_j <4_l J-ijJ # 
jjl___ jL^jlJJ 

Lwb __(_£ JU-k-l .-i /I 

.3j__L_JI <__-Lv II --jKj '^jj__tl ^Ljj_l_JI _L___I # 

— j»___J1 <-L-v 1 (3j-__-'I i 1 Jrt ■ tl j i3j__L_JI 4j_aL_v _l_jJj- (_jjL__!1 ______ L__I \ >je 

. Sj___L_JI Sj__L>- 

j____.j '_gj i^ill __ <i L«J 1 £r<t_>J,l j>__--j .Sj^LdJL -_uj__Jl 4j_JI _-«_*_<- j t>\(- if. 
4____J| ^Lj j 2_jjij)__J! 4j_s_U1 j-___c.j i-L_-_aiL___VI (jjj *ilT __--.^l _>__->■_, 1 
tt-se-jJI 4_i^jJ__Lj ^iaJI 4____J_9j ^jjLJ 4 j aj "H 4Jb_lJl jj___aj ' - j " j ,U"ttj 
i j____jj_J| (___ __ij_i_>J| __L__a}L_-^_l <Lx_>jJI -1j_*_J1 j-_a_tij tj_i__uy _- til-JI 
.^ji-- 1 ! 4_l4_JI ___L^J|j [jLstdJI j-* JyjuJI 4_j>^ir __JI -_sL__yL 
jt _____*_<, jl L_Jj_4 LL__' _j^____ jj~---j j^l _____ JLujjJI 3 i"<U (__>_! * 

t£jjL_jj .((jjj-i-^ t-J Ij "i i"i _L jl [1jj__jjc>^ ^ ' j j | -_ i V 1 ^j__ L_4_i.j_oa 
LL___3j 4_^L^j__J1 ^jJ-JI (j_- 5 ' ' rt V7l1, I __ljJL_)lj __1j_«_ji1 jj, -Li--*JI 

^ j 1 « 1 1 ■ Uj . ,. ,~j - j.dJ.1 II -t_.L_.rJ! _v-i-ij (___ (- j ■ "tj - w ■"> ....ati j ^ nlttl j_L_JI 
,a_pj : jj___ J 1j__^l_^l oj_u'-lj o_Uil o-Lcj 


jijilJI)) Jj_i> . j jJUjJ» _-jLl_l __x_-*.j__ -__j__J1 -_JL_ dl.nlni _>£. 4J J_U-= # 
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